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U is the 21st letter of our alphabet. It came from a letter Uses. U or u is about the 12th most frequently used 
which the Semitic peoples of Syria and Palestine called letter in books, newspapers, and other printed material 
waw. Waw was also the source of the letters F, V, W, in English. As an abbreviation on report cards, u means 
and Y. The word waw meant hook, and was represented —_ unsatisfactory. |n geographic names, it may mean 

by a symbol of a tenthook. The symbol was probably united, union, or upper. \t often stands for university. In 
borrowed from an Egyptian hieroglyphic (picture sym- chemistry, Uis the symbol for the element uranium. 
bol). The Greeks borrowed the letter from the Phoeni- Pronunciation. U is a vowel, and has many sounds in 
cians and gave it a Y shape. The Romans, when they English. The sound we associate with its name, you, is 
adopted the letter, dropped its bottom stroke and wrote __ really a diphthong. It is made by linking two separate 

it as V. They used it for the vowel sound, u, andthe con- —_ sounds pronounced continuously. A person forms this 


sonant sound, v. About A.D. 900, people began to write sound by rounding the lips, with the tip of the tongue 
u in the middle of a word and vat the beginning. During — below the lower teeth, and raising the back of the 


the Renaissance, it became customary among the peo- tongue. Other sounds of u are those in sun, duty, pre- 

ple to use u as a vowel and vas aconsonant. See Alpha- — sume, bull, and fur. A silent u may occur after g, as in 

bet. guard and guess. See Pronunciation. Marianne Cooley 
Development of the letter U The small letter u was used in spelling some words as 


early as the A.D. 500s. It did not come into regular use as 
a vowel until the 1500's. 


The ancient Egyptians used this sym- 

bol of a supporting pole about 3000 B.C. Uu 

The Semites adapted the symbol and U 
named it waw, their word for hook. Ad. 500 1500 rope 


The Phoenicians, about 1000 B.C, made 
a Jetter like a hook. 


Special ways of expressing the letter U 





oc ==! ® 
The Greeks added the letter upsi/on to 


their alphabet about 600 B.C. laternational ee 


Morse Code Braille 


The Romans, about A.D. 114, used the 
letter V for both U and V sounds. 
Medieval scholars began writing U for a 


a vowel and V for a consonant. : 
International Semaphore Code Sign Language 


Flag Code Alphabet 


Common forms of the letter U 


DG Le 2c Uu Uu Uu Uu U 


Handwritten letters vary Roman letters have small Sans-serif letters are also Computer letters have spe- 
from person to person. Manu- finishing strokes called serifs called gothic letters. They cial shapes. Computers can 
script (printed) letters, /eft, that extend from the main have no serifs. The type face read’ these letters either opli- 
have simple curves and strokes. The type face shown shown above is called Futura. cally or by means of the mag: 
Straight lines. Cursive letters, above is Baskerville. The italic The italic form of Futura ap- netic ink with which the let- 


right, have flowing lines. form appears at the right. pears at the right. ters may be printed. 


2 U-boat 


U-boat. See Submarine (World Wars | and Il); World 
War Il (The Battle of the Atlantic). 

U Thant. See Thant, U. 

U2, a rock group from Ireland, is one of the most popu- 
lar bands in rock music history. The group consists of 
Bono, the lead singer; the Edge, who plays guitar, Adam 
Clayton, the bassist; and Larry Mullen, Jr., the drummer. 

U2 has maintained its international popularity since 
the 1980's while remaining one of the most adventurous 
bands in rock music. The group has incorporated strong 
pacifist, Christian, and political themes into its music 
since its early years, and its influence has extended be- 
yond the music world. Bono, in particular, has become a 
spokesman for such causes as aid for impoverished 
African nations and banning nuclear weapons. 

U2 was organized in Dublin in 1976 as a group named 
Feedback. The group changed its name to the Hype be- 
fore finally taking the name U2 in 1978. The band record- 
ed its first album, Boy, in 1980. U2 gained its first major 
recognition with the album War(1983), which dealt with 
many political subjects, such as religious strife in North- 
ern Ireland. The band had a hit album in 1987 in The 
Joshua Tree, which included two number-one songs, 
“With or Without You" and “I Still Havent Found What 
I'm Looking For.” 

In the 1990's and early 2000's, U2 consolidated its posi- 
tion as perhaps the most popular band in rock music 
with exciting live concerts and such albums as Achtung 
Baby (1991), Zooropa (1993), Pop (1997), and All That You 
Cant Leave Behind (2000). Bono continued to gain atten- 
tion beyond his music performances with his frank polit- 
ical activism. He met with world leaders, including Pope 
John Paul fl, British Prime Minister Tony Blair, and Unit- 
ed States Presidents Bill Clinton and George W. Bush. 

Bono, whose real name is Paul David Hewson, was 





4 a 
The Battle of San 


born on May 10, 1960. He and Mullen, born on Oct. 31, 
1961, are both natives of Dublin, Ireland. The Edge, 
whose real! name is David Evans, was born in Barking, 
London, on Aug. 8, 1961. Clayton was born in Chinnor, 
Oxfordshire, on March 13, 1960. William McKeen 

See also Rock music (picture: U2). 
U.A.R. See United Arab Republic. 
Ubangi River, yoo BANG gee, is the chief northern 
tributary of the Congo River in Africa. With its main 
headstream, the Mbomu, the Ubangi—also spelled 
Oubangui—is about 1,400 miles (2,250 kilometers) long. 
It is formed by the union of the Mbomu and Uele rivers, 
and empties into the Congo near Lake Tumba in Congo 
(Kinshasa). For about 700 miles (1,100 kilometers), the 
Ubangi forms the boundary line separating Congo (Kin- 
shasa) from Congo (Brazzaville) on the west, and Central 
African Republic on the northwest. It is navigable the 
year around below Bangui, Central African Republic. 

Hartmut S. Walter 
Uccello, 00 CHEHL oh, Paolo, PAH oh Ioh (1397-1475), 
was an Italian Renaissance painter. Uccello’s decorative 
works emphasize patterns of color and simplified forms. 
His paintings also show his fascination with perspective. 

Uccello’s best-known works are three scenes called 
The Battle of San Romano (about 1456-1460). Despite the 
violence of the subject, the paintings have an ornamen- 
tal, theatrical appearance. A detail of one of the paint- 
ings is reproduced in this article. Uccello’s other signifi- 
cant works include several frescoes (paintings on wet 
plaster). Among his important frescoes are the portrait 
Sir John Hawkwood (1436) and the Biblical scenes The 
Sacrifice of Noah, The Drunkenness of Noah, and The 
Flood (all 1447-1448). 

Uccello was born in Florence. His given and family 
name was Paolo di Dono, but he was nicknamed Uccel- 
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Komano (about 1456-1460), a tempera painting on wood panel; Uffizi Gallery, Florence, Italy (SCALA/Art Resource) 


An Uccello painting shows the artist's fascination with perspective and his decorative style. This 
work is one of three scenes Uccello painted to commemorate Florence’s defeat of Siena in 1432. 


lo. He was fond of birds, and uccel/lo is an Italian word 
meaning bird. Little is known of his early life. During the 
late 1420's, Uccello worked on the mosaics in the Basili- 
ca of Saint Mark in Venice. Two frescoes dating from 
about 1431 are thought to be his earliest surviving 
works. Vernon Hyde Minor 

UFO. See Unidentified flying object. 

Uganda, yoo GAN duh or oo GAHMN dat, is a thickly 
populated country in east-central Africa. Uganda's peo- 
ple belong to several ethnic groups. English is Uganda’‘s 
official language, but the people speak many African 
languages. Kampala is Uganda's capital and largest city. 

Uganda has magnificent scenery, including snow- 
capped mountains, thick tropical forests, semidesert ar- 
eas, and many lakes. Part of Lake Victoria, the world’s 
second largest freshwater lake, lies in the country. Many 
wild animals roam the vast national parks. 

For almost 70 years, the United Kingdom governed 
the territory as the Uganda Protectorate. Uganda won in- 
dependence in 1962. 

Government. A president, who is elected by the peo- 
ple, heads the government of Uganda. The president ap- 
points a Cabinet, which helps carry out the operations 
of government. A 276-member Parliament makes the 
country’s laws. Both the president and the members of 
Parliament serve five-year terms. 

People. Most Ugandans are black Africans. Nearly all 
of the more than 20 ethnic groups have their own lan- 
guage. Uganda has no language that is understood by 
everyone. The Ganda, also called the Baganda, are the 
largest and wealthiest group. They live in central and 
southern Uganda. Their political and social organization 
is one of the most highly developed in central Africa. 
Until 1967, the Ganda had their own kabaka (king) and 
Lukiko (parliament). 

Most Ganda are farmers. Women do much of the 
farm work. The Ganda live in houses with corrugated 
iron roofs and walls of cement, cinder block, or mud. 

Like the Ganda, three other ethnic groups in southern 
Uganda had their own kings until 1967. Most of the peo- 
ple are farmers. But the Karamojong in the northeast and 
several other ethnic groups in the drier parts of the 
north lead wandering lives as herders. Karamojong men 
mat their hair with colored clay in elaborate patterns. 


Uganda 3 


Facts in brief 

Capital: Kampala. 

Official language: English. 

Area: 93,065 mi? (241,038 km). 

Population: Estimated 2002 population—23,199,000; density, 249 
per mi (96 per km); distribution, 85 percent rural, 15 percent 
urban. 7997 census—16,671,705. 

Chief products: Agricu/ture—bananas, cassava, coffee, corn, 
cotton, sweet potatoes, tea. Mining—copper. 

National anthem: “Uganda.” 

Flag: A white-crested crane is centered on horizontal stripes of 
black (for Africa), yellow (sunshine), and red (brotherhood). 
See Flag (picture: Flags of Africa). 

Money: Basic unit—shilling. One hundred cents equal one 
shilling. 


Many Ugandans practice traditional African religions. 
But about two-thirds are Christians. A small minority are 
Muslims. More than half the people can read and write. 
For Uganda’s literacy rate, see Literacy (table: Literacy 
rates). Makerere University is in Kampala. 

Land. Most of Uganda is a plateau about 4,000 feet 
(1,200 meters) above sea level. Thick forests grow in the 
south. Most of the north is savanna (grassland with low 
trees), but some northeastern areas are semidesert. 

Highlands rise near the east and west borders. In the 
east, Mount Elgon towers 14,178 feet (4,321 meters). 
Margherita Peak rises 16,763 feet (5,109 meters) in the 
Ruwenzori Range in the southwest. The Great Rift Valley 
lies just east of the western highlands and contains 
Lakes Albert, Edward, and George. The headwaters of 
the White Nile drain Uganda (see Nile River). 

The equator crosses southern Uganda. But because of 
the high altitude, temperatures are mild. In most areas, 
the temperature seldom goes above 85 °F (29 °C) at mid- 
day, or below 60 °F (16 °C) at night. Most of Uganda re- 
ceives over 40 inches (100 centimeters) of rain a year. 

Economy. Uganda is an agricultural country. The 
chief food crops are bananas, beans, cassava, corn, mil- 
let, and sweet potatoes. Coffee, cotton, sugar cane, and 
tea are raised mostly for export. 

The country has rich deposits of many minerals, but 
only copper is mined on a large scale. The Owen Falls 
Dam at Jinja, Uganda's main industrial town, has one of 
Africa's largest hydroelectric power stations. Copper ore 
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Kampala, the capital of Ugan- 
da, is also the country’s chief 
commercial center. A govern- 
ment building is shown here. 


4 Uganda 
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goes from the mines at Kilembe, near Kasese, to a smelt- 
er at Jinja, and then to Kampala and Mombasa, a port in 
Kenya. Cargo and passenger ships operate on Lakes Al- 
bert, Kyoga, and Victoria, and on the Albert Nile. Ugan- 
da has about 3,800 miles (6,120 kilometers) of roads. 

History. By A.D. 100, the people in parts of what is 
now Uganda had developed agriculture and the use of 
iron. Later, they organized a form of government head- 
ed by chiefs. Several local kingdoms developed after 
1300. The most important was Bunyoro-Kitara. 

Arab traders came to the area about 1850. By that 
time, the Ganda had formed a rich and powerful king- 
dom, called Buganda. This kingdom had a large army 
and a highly developed system of government. British 
explorers and missionaries arrived in Uganda during the 
1860's and 1870's. The United Kingdom made Buganda a 
British protectorate in 1894. Buganda then helped the 
United Kingdom conquer nearby territory. 

Uganda attained its present boundaries in 1926. Cash 
crops, such as coffee and cotton, became the basis for 
its economy. After World War II (1939-1945), Africans be- 
came increasingly important in governing Uganda. A 
movement tor independence caused trouble in the 
1950's between the kabaka of Buganda and the British. 

On Oct. 9, 1962, Uganda became independent. Apollo 
Milton Obote, a member of a northern ethnic group, be- 
came prime minister. Buganda got special powers and 
was more independent of the central government than 
the other kingdoms. In October 1963, Sir Edward Mu- 





tesa Il, the kabaka of Buganda, was elected president. 
But serious differences arose between the kabaka and 
Obote. In 1966, Obote dismissed Mutesa and an- 
nounced a new constitution that made Obote president. 
Mutesa fled when government troops attacked his pal- 
ace. Another constitution was adopted in 1967. It made 
Uganda a republic and abolished the country’s tradition- 
al kingdoms, including Buganda. 

In 1967, Uganda, Kenya, and Tanzania formed the East 
African Community to promote trade among the three 
nations. But strained relations among the three caused 
the organization to fall apart in 1977. 

The Uganda Army overthrew Obote in 1971 and set 
up a military government. Major General Idi Amin Dada, 
commander of the country’s armed forces, headed the 
new government as president. 

In 1972, Amin ordered an estimated 40,000 to 50,000 
Asians who had been living in Uganda to leave the 
country. Many Asians had not become Ugandan citi- 
zens, but they owned numerous businesses in the coun- 
try. Amin ruled Uganda as a dictator. Many thousands of 
Ugandans who disagreed with Amin’s policies were 
killed, at his order or by his supporters. 

In 1978, a border dispute led to fighting between 
Uganda and Tanzania. In 1979, Tanzanian troops, aided 
by Ugandans who opposed Amin, defeated Uganda’s 
army and overthrew Amin’‘s government. The Ugandans 
who opposed Amin took contro] of the government. In 
December 1980, elections for a new civilian government 
were held. Obote, who had been living in exile, returned 
to Uganda. His political party won the most seats in the 
National Assembly, and he became president again. Op- 
ponents of Obote charged his supporters with election 
fraud and began a guerrilla war to oust Obote. 

In July 1985, military leaders overthrew Obote. They 
dissolved the National Assembly and took control of the 
government. General Tito Okello became president. But 
the National Resistance Movement (NRM), led by Yoweri 
Museveni, began a military campaign to overthrow 
Okello. NRM troops captured Kampala in January 1986. 
Museveni became president. In March, all activities of 
political parties were suspended. By the end of 1986, 
Museveni had restored peace to most of Uganda. How- 
ever, fighting between government forces and rebel 
groups continued in some areas of the country, espe- 
cially the north. In 1995, Uganda adopted a new constitu- 
tion. Elections for a president and a new Parliament 
were held in 1996. Museveni was elected president. He 
was reelected in 2001. 

In the 1990's, a number of cults sprang up in Uganda. 
In March 2000, hundreds of members of a cult called 
the Movement for the Restoration of the Ten Command- 
ments of God died in a church fire in southwestern 
Uganda. Police determined that the fire had been set in- 
tentionally. They also discovered hundreds of other 
bodies of cult members in mass graves. 

In 1999, Uganda, Kenya, and Tanzania signed a treaty 
to reestablish the East African Community. The commu- 
nity, which aims to promote economic and political co- 
operation, was formally launched in 2001. 

Related articles in World Book include: 


John A. Rowe 


Amin Dada, Idi Lake Albert Nile River 
Ganda Lake Edward Obote, Apollo M. 
Kampala Lake Victoria 
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Kiev, Ukraine's capital and largest city, lies along the Dnepr River, foreground, in north-central 
Ukraine. The city has many attractive parks and high-rise apartment and office buildings, and is a 


major transportation and manufacturing center. 


Ukraine 


Ukraine, yoo KRAYN, is a country in eastern Europe. It 
is Europe's second largest country in area. Only Russia, 
Ukraine's neighbor to the east, has more land. Ukraine's 
capital and largest city is Kiev (Kyiv in Ukrainian). 

About three-fourths of the country’s people are ethnic 
Ukrainians, a Slavic nationality group that has its own 
customs and Janguage. Russians are the second largest 


group and make up about a fifth of Ukraine’s population. 


The country is famous for its vast plains called 
steppes. The steppes are covered with fertile black soil, 
which has made Ukraine one of the world’s leading 
farming regions. 

During the A.D. 800's, Kiev became the center of a 
Slavic state called Kievan Rus. In the 1300's, most of 
Ukraine came under Polish and Lithuanian control. 
Ukrainian soldiers called Cossacks freed Ukraine from 
Polish rule in the mid-1600's. 

During the late 1700's, nearly all of Ukraine came un- 
der Russian control. In 1917, revolutionaries known as 
Bolsheviks (later called Communists) seized control of 
Russia. The following year, Ukraine became an inde- 
pendent country. However, it soon came under Russian 
rule. In 1922, Ukraine became one of the four original 


Jaroslaw Bilocerkowycz, the contributor of this article, is Asso- 


ciate Professor of Political Science at the University of Dayton. 


republics of the Soviet Union, and it was called the 
Ukrainian Soviet Socialist Republic. In 1932 and 1933, 
millions of Ukrainians died of famine. For many 
decades, a Soviet policy called Russification forced 
Ukrainians to use the Russian language and favored the 
Russian culture over the Ukrainian culture. Many Ukrain- 


Facts in brief 


Capital: Kiev. 

Official language: Ukrainian. 

Official name: Ukrayina (Ukraine). 

Area: 233,090 mi? (603,700 km’). Greatest distances— north-south, 
550 mi (885 km); east-west, 830 mi (1,335 km). Coast/ine—1,800 
mi (2,900 km). 

Elevation: Highest—Mount Goverla, 6,762 ft (2,061 m) above sea 
level. Lowest—sea level along the coast of the Black Sea. 

Population: Estimated 2002 population—50,083,000; density, 215 
per mi? (83 per km); distribution, 68 percent urban, 32 percent 
rural. 7989 census—51 452,034. 

Chief products: Agriculture—barley, beef and dairy cattle, corn, 
hogs, potatoes, sugar beets, sunflowers, tobacco, wheat. 
Manutacturing—chemical fertilizers, clothing, iron and steel, 
machinery, military equipment, processed foods, shoes, re- 
frigerators, television sets, transportation equipment, washing 
machines. Mining—coal, iron ore, manganese, natural gas, 
salt. 

Money: Basic unit—hryvna. One hundred kopiyka equal one 


hryvna. 


6 Ukraine 


ians began protesting the restrictions in the 1960's. 

In 1991, following an upheaval in the Soviet govern- 
ment, Ukraine declared its political independence. Late 
that year, it became recognized as an independent 
country after the breakup of the Soviet Union. 


Government 


National government. Ukraine has a democratic po- 
litical system. The country’s government features an ex- 
ecutive branch headed by a president with strong pow- 
ers and a legislative branch consisting of a national 
parliament. 

The president is commander in chief of the military 
and can issue orders called edicts without the approval 
of parliament in some matters. The people of Ukraine 
elect the president to a five-year term. Ukrainians 18 
years old or older may vote. 

The president is assisted by a Cabinet, which the pres- 
ident appoints. A prime minister heads the Cabinet. 
Other ministers have responsibility for such areas as for- 
eign affairs and the economy. A council called the State 
Duma provides advice to the president regarding such 
matters as the economy, humanitarian issues, law, and 
science and technology. 

Ukraine's parliament, called the Supreme Council, is 
the nation’s lawmaking body. It has 450 members, who 
serve four-year terms. The people directly elect half the 
members of the Supreme Council. The others are cho- 
sen under a system called proportional representation. 
This system gives a political party a share of seats in the 
parliament according to the party's share of the total 
votes cast in an election. 

Local government. Ukraine—excluding the Crimea— 
is divided into 24 regions called oblasts. The Crimea, a 
peninsula in southern Ukraine that separates the Black 
Sea and the Sea of Azov, has special status as an autono- 
mous (self-governing) republic. The Crimea has greater 
control over its internal affairs than do the oblasts. 

Politics. Ukraine has a number of political parties. 
The Communist Party is a major party. Its members are 
in favor of government control of the economy and 
union with Russia. The largest democratic party is the 
People’s Movement of Ukraine, also known as Rukh. 
Rukh is a moderate nationalist party that favors econom- 
ic reform and does not want Ukraine to come under 
Russian control again. Other parties include the Peas- 
ants’ Party and the Socialist Party, both of which oppose 
many economic reforms. 

Courts. Ukraine's highest court is the Supreme Court. 
A Constitutional Court decides questions about the con- 
stitutionality of laws. Ukraine also has regional supreme 
courts, as well as district courts called people’s courts. 

Armed forces. Ukraine has an army, air force, and a 
small navy. About 400,000 troops serve in the country’s 
armed forces. 


People 


Ancestry. The majority of the people of Ukraine be- 
long to the Ukrainian ethnic group. Russians make up 
the country's second largest ethnic group. Other groups 
include Belarusians, Bulgarians, Moldovans, and Poles. 
Rukh and Ukrainian government leaders have encour- 
aged cooperation among ethnic groups. Independent 
Ukraine has tried to accommodate the cultura! concerns 


of its ethnic minority groups. 

Most Ukrainians are of East Slavic ancestry. In the A.D. 
800’'s, the East Slavs included the ancestors of the 
Ukrainians, the Belarusians, and the Russians. The three 
groups became separate states in the centuries that fol- 
lowed. Ukrainians are proud of their nationality and pre- 
serve many of its traditions. 

Language. Ukrainian is the official language of 
Ukraine. From the 1930's to the 1980's, during the period 
when Ukraine was part of the Soviet Union, the Soviet 
policy of Russification forced Ukrainians to use the Rus- 
sian language in government, schools, and newspapers 
and television. Many Ukrainians resented this policy. But 
decades of Russification caused many Ukrainians to 
know the Russian language better than Ukrainian. In the 
late 1980's and early 1990's, a growing number of ethnic 
Ukrainians and non-Ukrainians began studying the 
Ukrainian language. The government allows ethnic mi- 
norities to use their own languages in schools and other 
local affairs. 

The Ukrainian language has several regional dialects, 
which vary according to a region’s history and the influ- 
ence of other cultures on the region. Ukrainian dialects 
spoken by west Ukrainians, for example, show some 
Polish influence. Dialects from eastern Ukraine reflect 


more Russian traits. 





Symbols of Ukraine. The Ukrainian flag was adopted in 1992. 
The flag's blue stripe symbolizes the sky, and its yellow stripe 
represents the wheat fields of Ukraine. The coat of arms features 
a design that dates from the late 900’'s. 
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Ukraine is a large country in eastern Europe, second only to 
Russia in area. It borders seven countries and the Black Sea. 
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Way of life 


City life. About two-thirds of the people live in cities. 
Kiev, Ukraine’s capital and largest city, is an attractive 
city known for its treelined boulevards. Other large 
cities include Dnepropetrovsk (Dnipropetrovsk in 
Ukrainian), Donetsk, Kharkov (Kharkiv in Ukrainian), and 
Odessa. 

High-rise apartments built during the period of Soviet 
rule are a common sight in Ukrainian cities. However, 
many of these buildings were poorly constructed, and 
the apartments are small and overcrowded. 

Pollution is a major problem in Ukraine, especially in 
its cities. The quality of air and water have been dam- 
aged by factory smoke and other wastes, particularly in 
the heavily industrialized Donbas region of eastern 
Ukraine. An environmental movement led by a group 
called Green World has worked to protect the environ- 
ment and public health in Ukraine. 

Ukraine faces growing unemployment as it moves to- 
ward a free-enterprise economy. Poor economic condi- 
tions have contributed to a growing crime rate. 

Rural life. About a third of Ukraine's population lives 
in rural areas. Western Ukraine is heavily rural. In six of 
its seven regions, more than half of the people live in 
the countryside. Small homes are common in rural vil- 
lages. Most rural Ukrainians work on farms or in the tim- 
ber industry, or they make small handicrafts. 

The standard of living in the countryside is generally 
lower than that in the cities. Rural Ukrainians have 
strong ties to their families and farms. But many young 
people have left the countryside to live and work in the 
cities. 

Clothing. Ukrainians generally wear Western-style 
clothing. However, on special occasions, they may wear 
traditional peasant costumes. These costumes feature 
white blouses and shirts decorated with colorful em- 
broidery. 

Food and drink. The Ukrainian diet includes chicken, 
fish, and such pork products as ham, sausage, and ba- 
con. Ukrainians also eat large amounts of potatoes, 
cooked buckwheat mush called kasha, sour rye bread, 
and sweetened breads. Popular drinks include tea, cof- 
fee, cocoa, a special soured milk drink, honey liqueur, 
and vodka with pepper. 

Traditional Ukrainian dishes include varenyky, borsch, 
and holubtsi. Varenyky consists of boiled dumplings 
filled with potatoes, sauerkraut, cheese, plums, or blue- 
berries. The dumplings may be eaten with sour cream, 
fried onions, or bacon bits. Borsch is a soup made of 
beets, cabbage, and meat. It is served with sour rye 
bread and sour cream. Holubtsi are stuffed cabbage 
rolls filled with rice, buckwheat, and meat. 

Recreation. Ukrainians enjoy many sports, including 
basketball, ice hockey, skating, soccer, swimming, track 
and field, and volleyball. Soccer is by far the most popu- 
lar team sport in Ukraine. Kiev Dynamo has ranked as 


one of Europe's top soccer teams for decades. 
Ukrainians also enjoy music, and many of them per- 
form in choruses and folk dance groups. Chess is a pop- 
ular game. Many Ukrainians vacation by camping in the 
Carpathian Mountains. Ukrainians also travel to the 


Black Sea coast for its warm weather and mineral! 
springs and for swimming. 


Religion. Ukrainians have remained a strongly reli- 
gious people in spite of decades of religious restrictions 
under Soviet rule. About two-thirds of Ukraine's reli- 
gious believers are Orthodox Christians. Other groups 
include Ukrainian Catholics, Jews, and Protestants. 

Most Orthodox Christians live in eastern and central 
Ukraine. They belong to one of three Orthodox groups. 
The Ukrainian Orthodox Church of the Moscow Fatriar- 
chate (District) has the most parishes. The Ukrainian Au- 
tocephalous (Independent) Orthodox Church has been a 
strong supporter of Ukrainian independence. In 1930, 
Soviet dictator Joseph Stalin banned the Autocephalous 
Church. But in 1990, the church regained legal status. 
The Ukrainian Orthodox Church of the Kiev Patriarchate 
was established in 1992. 

About 10 percent of Ukraine’s people are Ukrainian 
Catholics, also known as Uniates or “Greek” Catholics. 
They practice Eastern Orthodox forms of worship but 
recognize the authority of the Roman Catholic pope. The 
church is strongest in western Ukraine. 

Education. Ukrainian law requires children to attend 
school for 11 years, from about 7 to 18 years of age. Af- 
ter the ninth grade, students may continue a general 
academic program or may enroll in technical or trade 
schools to complete their education. 

Ukraine has about 150 schools of higher education, 
including 9 universities. The largest and best-known uni- 
versities are Kiev State University, Lvov (Lviv in Ukrainian) 
State University, and Kharkov (Kharkiv in Ukrainian) State 
University. 





© Peter Turnley, Black Star 
Marketplaces in Ukrainian cities offer shoppers a wide variety 
of fruits, vegetables, and other foods. At Kiev’s central market, 
shown here, workers in white coats serve customers. 








Natalie Sluzar 


Ukrainian Easter eggs, known as pysanky, feature colorful, in- 
tricate designs. This woman draws a design in wax on an egg be- 
fore dipping the egg in a deep-colored dye. 


The arts. Ukrainians are well known for their folk arts 
and crafts. Pysanky—Ukrainian Easter eggs decorated 
with colorful designs—are world famous. Craftworkers 
in the Hutsul region of the Carpathian Mountains make 
woodcarvings with striking inlaid designs. 

Ukrainian music often features a stringed instrument 
called the bandura. |n a popular Ukrainian folk dance 
called the hopak, male dancers compete against each 
other in performing acrobatic leaps. 

The poet Taras Shevchenko, who wrote during the 
mid-1800's, is the country’s most famous cultural and na- 
tional figure. He urged Ukrainians to struggle for social 
equality and freedom from oppression by the Russian 
czars. His Kobzar (1840), a collection of poems, dealt with 
Ukrainian historical themes and made Ukrainian a popu- 
lar language for poetry and books. Other notable 
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Ukraine has rich farmland, most of which belongs to large, 
government-controlled farms. But many farmers have small, pri- 
vate plots, where they can raise cattle or other livestock. 
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Worshipers crowd a Ukrainian Catholic church, shown here. 
Ukrainian Catholics use Eastern Orthodox forms of worship. But 
they recognize the authority of the Roman Catholic pope. 


Ukrainian writers include lvan Franko and Lesia Ukrain- 
ka, who both died in 1916. Franko was a journalist, and 
he wrote novels, poems, and plays. Ukrainka was a poet. 


The land 


Ukraine lies in eastern Europe, north of the Black Sea 
and the Sea of Azov. It covers 233,090 square miles 
(603,700 square kilometers). Ukraine consists mainly of a 
flat, fertile plain. About a third of the land is suitable for 
growing crops. Ukraine can be divided into six main 
land regions: (1) the Dnepr-Pripyat Lowland, (2) the 
Northern Ukrainian Upland, (3) the Central Plateau, (4) 
the Eastern Carpathian Mountains, (5) the Coastal Plain, 
and (6) the Crimean Mountains. 

The Dnepr-Pripyat Lowland lies in northern 
Ukraine. (Dnepr is spelled Dnipro in Ukrainian.) Forests 
once blanketed all of the lowland but now cover only 
about a fourth of its area. Farmers use much of the re- 
gion’s land as pasture for dairy cattle. The eastern low- 
land includes the Dnepr River basin and the city of Kiev. 
The Pripyat River drains the western lowland, which has 
many marshes and forests of pine and oak. 

The Northern Ukrainian Upland consists of a low 
plateau in northeastern Ukraine. Farmers in the region 
grow wheat and sugar beets and raise livestock. Large 
deposits of natural gas lie to the south of the city of 
Kharkov. 

The Central Plateau extends from eastern to west- 
ern Ukraine, and it is part of the Great European Plain. 
Rich, black soils called chernozem and sufficient rain 
make the region Ukraine's most productive farmland. 

The Donets Basin, often called the Donbas, lies in the 
eastern part of the plateau. This area is Ukraine's leading 
industrial region and has large deposits of coal. The 
area includes the cities of Donetsk, Gorlovka (Horlivka in 
Ukrainian), and Luhansk. 

The Eastern Carpathian Mountains rise in western 
Ukraine. Ukraine's highest peak, Mount Goverla (Hoverla 
in Ukrainian), soars 6,762 feet (2,061 meters). Farming in 
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the river valleys, raising livestock, and logging are major 
economic activities in the region. The mountains have 
deposits of oil and natural gas. 

The Coastal Plain extends along the coasts of the 
Black Sea and the Sea of Azov and includes most of the 
Crimean Peninsula. Its coastline has cliffs and many shal- 
low lagoons. The region receives less rain than other 
parts of Ukraine and sometimes suffers from droughts. 
The Dnepr River flows through the central plain. Farm- 
ers use its water to irrigate crops. 

The Crimean Mountains rise in the southern part of 
the Crimean Peninsula. The mountains climb gradually 
from the north but slope steeply to the Black Sea in the 
south. The highest point in the Crimean Mountains, a 
peak called Roman-Kosh, stands 5,069 feet (1,545 meters) 
above sea level. 

Rivers and lakes. The Dnepr River is Ukraine's long- 
est river. It flows through the country from the north to 
the Black Sea. It is 1,420 miles (2,285 kilometers) long 
and ranks as Europe's third longest waterway. Only the 
Volga and Danube rivers are longer. Ships travel along 
most of the Dnepr's length. Ukraine's second longest riv- 
er, the Dnestr (Dnister in Ukrainian), measures 845 miles 
(1,360 kilometers). It flows through western Ukraine from 
the Carpathian Mountains to the Black Sea. Other major 
waterways include the Yuzhnyy Bug, Desna, Pripyat, and 
Donets rivers. Ukraine has about 3,000 Jakes. 
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Climate 


Most of Ukraine has cold winters and warm summers, 


which favor growing crops. Eastern Ukraine is slightly 
colder in winter and warmer in summer than western 
Ukraine. Temperatures in Kharkov in eastern Ukraine av- 
erage about 19 °F (—7 °C) in January and 68 °F (20 °C) in 
July. But temperatures in Lvov in the west average about 
25°F (—4 °C) in January and 64 °F (18 °C) in July. 
Precipitation (rain, snow, and other measurable forms 
of moisture) ranges from about 30 inches (76 centime- 
ters) a year in the north to about 9 inches (23 centime- 
ters) in the south. Rainfall is highest in June and July. In 


the Carpathian and Crimean mountains, weather is cold- 


er and wetter at higher elevations. 
Economy 


Ukraine has a developed economy with strong indus- 
try and agriculture. However, the nation lacks modern 
technology and equipment in its factories and on its 
farms. About two-fifths of Ukraine’s people work in in- 
dustry, and about a fifth work in agriculture. Most other 
Ukrainians have jobs in such service industries as edu- 
cation and health care. 

Manufacturing. Ukraine's heavy industries produce 
iron and steel and such machines as tractors, machine 
tools, and mining equipment. The machine industry ac- 
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counts for a third of Ukraine’s industrial output and em- 
ploys about a fourth of Ukraine’s workers. Ukraine also 
produces airplanes, automobiles, buses, locomotives 
and railway cars, ships, and trucks. Many of Ukraine's 
heavy industries are in the Donbas region of eastern 
Ukraine, near mines that supply raw materials. Ukraine 
also manufactures chemical fertilizers; such processed 
foods as canned foods, meat, refined sugar, and wine; 
and consumer goods, including clothes, refrigerators, 
shoes, television sets, and washing machines. 

Ukraine has a strong defense industry. During Soviet 
rule, defense factories produced about a fourth of U- 
kraine’s industrial output. Independent Ukraine produc- 
es some military equipment for export. But it plans to 
convert some defense factories to make other products. 

Agriculture. Because of its agricultural production, 
Ukraine became known as the breadbasket of Europe. 
Its moderate climate and rich black soils, called cher- 
nozem, have made the country one of the world’s most 
productive farming regions. 

Until the late 1990's, most farms in Ukraine were 
owned and controlled by the government. They includ- 
ed state farms and collective farms. State farms were 
managed entirely by the government, which paid wages 
to farmworkers. Collective farms were owned and man- 
aged in part by the workers, who received wages as 
well as a share in farm profits. 

Between 1991 and 2001, Ukraine gradually converted 
all of its state and collective farms into various forms of 
privately owned farms. About half of these farms were 
sold to large farm corporations. About one-fourth be- 
came cooperative farms. A cooperative farm is owned 
and managed entirely by a group of farmers, who divide 
the profits equally. The remaining one-fourth are owned 
by individuals. Ukraine's agricultural productivity has in- 
creased since its farmland became privately owned. 

Ukraine ranks among the leading countries in the pro- 
duction of sugar beets and wheat. Other important 
crops include barley, corn, potatoes, sunflowers, and to- 
bacco. Ukrainian farmers also raise beef and dairy cattle 
and hogs. Near cities, farmers often grow fruits and veg- 
etables to sell at markets. 
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Sandy beaches and warm 
weather make Yalta a favorite 
vacation spot for Ukrainians. 
The city lies on the southern 
coast of the Crimean Peninsu- 
la along the Black Sea. 
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Service industries employ more than a fourth of 
Ukraine's workers. The country’s chief service industries 
include education, health care, scientific research and 
engineering, transportation, and trade. 

Mining. Ukraine is a leading producer of manganese, 
which is used in making steel. The country also pro- 
duces nickel and titanium. Huge coal deposits lie in the 
Donbas, the center of Ukraine’s heavy industry. Ukraine 
also mines iron ore, natural gas, and salt. 

Fishing. Ukrainian fishing fleets operate mainly in the 
Antarctic and Indian oceans, and in the Black Sea and 
the Sea of Azov. Ukrainians also fish in the country’s 
rivers and lakes. Ocean fleets catch mackerel and tuna. 
River fishing is most important on the Dnepr and lower 
Danube rivers. The chief commercial fish from seas and 
rivers include bream, carp, perch, pike, and trout. 

Energy sources. Coal, natural gas, and petroleum 
have long been Ukraine's major sources of electric pow- 
er. The country also has hydroelectric plants located 
mainly on the Dnepr River. Ukraine imports much natur- 
al gas and petroleum from Russia and Turkmenistan. 

During the 1980's, nuclear power plants began pro- 
viding an important new source of energy. Today, these 
plants produce about a third of Ukraine's electric power. 
Many Ukrainians, however, oppose the use of nuclear 
energy because of an accident at the Chernobyl nuclear 
power plant in north-central Ukraine in 1986. The acci- 
dent caused the release of large amounts of radioactive 
material into the atmosphere. 

Trade. Ukraine's chief exports include coal, construc- 
tion equipment, manufactured goods, sugar beets, and 
wheat. Ukraine imports consumer goods, oil, natural 
gas, rubber, and wood products. Ukraine’s major trad- 
ing partners include China, Germany, Iran, Poland, Rus- 
sia, Turkmenistan, and the United States. 

Transportation and communication. Ukraine has a 
well-developed transportation system. Most of the sys- 
tem is owned by the government. Ukraine has about 
91,000 miles (147,000 kilometers) of paved roads. About 
a third of its people own automobiles or motorcycles. 
Buses and taxis are common in larger cities. Kiev and 
Kharkov have subway systems. A large railroad network 
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A combine harvests wheat on a farm in the Khmelnitskiy re- 
gion of Ukraine. The region lies in the Central Plateau, which has 
the country's most productive farmland. 


connects major cities and industrial centers. Ukraine's 
chief airports are at Borispol, near Kiev, and at Kharkov 
and Odessa. The country’s major ports include II- 
lichevsk, Kerch, Kherson, Mariupol, Mykolayiv, Odessa, 
Sevastopol, and Yalta. 

Ukraine's newspapers are privately owned. Leading 
daily papers include Pravda Ukrainy, Rabochaya Gazeta, 
Radyanska Ukraina, Silski Visti, and Vilna Ukraina. 


History 


Early days. People have lived in the Ukraine region 
for about 300,000 years. One of the earliest cultures was 
that of the Trypillians, who lived in southwestern 
Ukraine from about 4000 to 2000 B.C. The Trypillians 
raised crops for a living, decorated pottery, and made 
drills for boring holes in wood and stone. 

By about 1500 B.C., nomadic herders occupied the re- 
gion. They included a warlike, horse-riding people 
called the Cimmerians. The Scythians, a people from 
central Asia, conquered the Cimmerians about 700 B.C. 
Between 700 and 600 B.C, Greeks started colonies on 
the northern coast of the Black Sea. But the Scythians 
controlled most of the region until about 200 B.C, when 
they fell to a group called the Sarmatians. The region 
was invaded by Germanic tribes from the west in A.D. 
270 and by the Huns, an Asian people, in 375. 

Kievan Rus. During the A.D. 800’s, a Slavic civilization 
called Rus grew up along river routes between the 
Baltic Sea and the Black Sea. The region around Kiev, 
called Kievan Rus, became the first of the East Slavic 
states. The city of Kiev was its capital. Scandinavian mer- 
chant-warriors called Varangians (also known as Vikings) 
helped to organize the East Slavic tribes into Kievan Rus. 
Oleg, a Varangian, became its first ruler in 882. During 
the 900's, other states recognized Kiev's leadership. 

Vladimir | (Volodymyr in Ukrainian), the ruler of the 
Russian city of Novgorod, conquered Kievan Rus in 980. 
Under his rule, the state became a political, economic, 
and cultural power in Europe. About 988, Viadimir be- 
came a Christian and made Christianity the state reli- 
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A natural gas pipeline links Ukraine with gas fields in Siberia in 
northern Russia. Ukraine uses natural gas to generate electric 
power for homes and industry. 


gion. Before the East Slavs became Christians, they had 
worshiped idols and nature spirits. In 1240, Mongol 
tribes known as Tatars swept across the Ukrainian plains 
from the east and conquered the region. 

Lithuanian and Polish rule. After the fall of Kievan 
Rus, several principalities (regions ruled by princes) de- 
veloped in the Ukraine region. The state of Galicia- 
Volhynia grew in importance in what is now western 
Ukraine. In the 1300's, however, Poland took control of 
Galicia. Lithuania seized Volhynia and later, Kiev. Under 
Polish and Lithuanian rule, Ukrainian peasants were 
bound to the land as serfs, farmworkers who were not 
free to leave the land they worked. By 1569, Poland ruled 
all of the region. 

Many discontented peasants joined bands of inde- 
pendent soldiers that became known as Cossacks. They 
occupied the territory that lay between the Poles and the 
Tatars. In the mid-1600's, a Cossack named Bohdan 
Khmelnitsky led an uprising that freed Ukraine from Pol- 
ish control. In 1654, Khmelnitsky formed an alliance with 
the czar(emperor) of Russia against Poland. 

Russian rule. Ukraine was divided between Poland 
and Russia in 1667. Poland gained control of lands west 
of the Dnepr River. Ukrainian lands east of the Dnepr 
had self-rule but came under Russian protection. By 
1764, Russia abolished Ukrainian self-rule. In the 1790's, 
Russia gained control of all of Ukraine except Galicia, 
which Austria ruled from 1772 until 1918. 

Russia favored its language and culture over those of 
the Ukrainians and other peoples. From 1863 to 1905, it 
banned publications in Ukrainian. The Austrians, howev- 
er, allowed the Ukrainians greater freedom than did the 
Russians. As a result, Galicia became a major center of 
Ukrainian culture during the 1800's. 

Soviet rule. In 1917, revolutionaries known as Bolshe- 
viks (later called Communists) overthrew the czar of Rus- 
sia and seized contro] of the government. In 1918, the 
Ukrainians formed an independent country called the 
Ukrainian People’s Republic. But Communist Russia had 
superior military power and seized eastern and cen- 


tral Ukraine by 1920. The rest of Ukraine came under 
Polish, Czechoslovak, and Romanian control. 

In 1922, Ukraine became one of the four original re- 
publics of the Soviet Union. During the 1920's, the Soviet 
government encouraged Ukrainian culture and the use 
of the Ukrainian language to weaken opposition to the 
Communist system. By the 1930's, however, Soviet dicta- 
tor Joseph Stalin began his policy of Russification, which 
imposed the Russian language and culture on the 
Ukrainian people. 

In the late 1920's and early 1930's, the Communist gov- 
ernment took over privately owned farms in Ukraine 
and combined them into larger, state-run farms. This 
program, called co/lectivization, brought great hardship 
to the people of Ukraine. Several hundred thousand 
Ukrainian farmers resisted the seizure of their land and 
were sent to prison labor camps in Siberia or Soviet 
Central Asia. In 1932 and 1933, the Soviet government 
seized grain and food from people's homes, causing a 
major famine. Between 5 million and 7 } million Ukraini- 
ans died of starvation. 

World War Il. Nazi Germany occupied Ukraine from 
mid-1941 to mid-1944, during World War Il. About 5 mil- 
lion Ukrainian civilians, including 600,000 Ukrainian 
Jews, were killed. The Ukrainian Insurgent Army, a force 
of about 40,000 soldiers, fought both Germany and the 
Soviet Union for Ukrainian independence. The force 
continued fighting the Soviets until the early 1950's. 

By the end of World War II in 1945, the Soviet Union 
had taken control of many parts of Ukraine that had be- 
longed to Poland, Czechoslovakia, and Romania. That 
year, Soviet Ukraine became one of the original mem- 
bers of the United Nations. In 1954, Russia transferred 
control of the Crimea to Ukraine. 

Protest movements. Many Ukrainians opposed So- 
viet Russian control and the limits on Ukrainian culture. 
In the 1960's, a protest movement developed to advance 
human rights and the rights of the Ukrainian people. Al- 
though thousands of protesters were arrested, the 
movement continued during the 1970's and 1980's. 

The Chernoby! disaster. In 1986, an explosion and 
fire at the nuclear power plant in Chernobyl, near Kiev, 


Important dates in Ukraine 


A.D. 800's East Slavs established the state of Kievan Rus. 
c.988 Vladimir | made Christianity the state religion of Ukraine. 
1240 The Mongols destroyed Kiev and conquered Ukraine. 
1569 Ukraine came under Polish control. 

mid-1600's A Ukrainian Cossack began a revolt that eventually 
freed Ukraine from Polish rule. 

1790's Russia gained control of most of Ukraine. 

1918 Ukraine became an independent country after a revolu- 
tion in Russia in 1917. But Communist Russia regained control 
of most of Ukraine by 1920. 

1922 Ukraine became one of the four original republics of the 
Soviet Union. 

1932-1933 Millions of Ukrainians died from a famine after Sovi- 
et authorities took food from their homes. 

1941-1945 The Ukrainian Insurgent Army fought for Ukrainian 
independence against German and Soviet forces in World 
War Il. It continued fighting the Soviets until the early 1950's. 

1960's Ukrainians began a protest movement against Soviet 
rule. Soviet authorities imprisoned thousands of protesters. 

1991 The Ukrainian parliament declared Ukraine an independ- 
ent country. The Soviet Union was dissolved. 

1996 Ukraine adopted a new constitution. 
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released large amounts of radioactive material into the 
atmosphere. Nuclear fallout from the accident caused 
many health and environmental problems. 

Soviet officials claimed only 31 people died from the 
accident and about 200 were seriously injured. But in 
the early 1990's, Ukrainian officials estimated that 6,000 
to 8,000 people died as a result of the explosion and its 
aftermath. The disaster caused high rates of cancer and 
other illnesses in Ukraine, Belarus, and Russia. 

Independence. During the period of Soviet rule, the 
government owned most of Ukraine's factories, farms, 
and businesses. By the 1980's, many government-owned 
farms and factories operated inefficiently and wasted re- 
sources. The economy slumped, and the Soviet govern- 
ment struggled to meet demands for consumer goods. 
During the late 1980's, the government took steps to in- 
crease private ownership of economic activities. A 
Ukrainian nationalist movement began to gain strength 
during the late 1980's. Ukrainians demanded more con- 
trol over their government, economy, and culture. 

In 1990, Ukraine's parliament passed a declaration of 
state sovereignty. This declaration stated that Ukraine 
would follow its own laws if they came in conflict with 
those of the Soviet Union. 

In August 1991, conservative Communists failed in an 
attempt to overthrow the reform-minded Soviet presi- 
dent, Mikhail S. Gorbachev. The failed coup renewed 
demands for self-rule among the Soviet republics, in- 
cluding Ukraine. Soon afterward, Ukraine's parliament 
declared Ukraine independent, and several other re- 
publics made similar declarations. 

On December 1, over 90 percent of Ukrainians voted 
for independence. Leonid M. Kravchuk, a former Com- 
munist official who became a Ukrainian nationalist and a 
democrat, was elected president. That same month, 
Ukraine and most of the other former Soviet republics 
created a loose association, the Commonwealth of Inde- 
pendent States (CIS), to deal with the economic and mili- 
tary problems caused by the Soviet Union's breakup. On 
December 25, the Soviet Union was formally dissolved. 

After gaining independence, Ukraine began to 
change its economy to one based on free enterprise. At 
the time, most factories, farms, and businesses were still 
owned by the government. 

Many Ukrainians viewed the CIS as a temporary asso- 
ciation. They feared that a commonwealth led by Russia 
would limit Ukrainian independence. Ukraine and Rus- 
sia argued over many issues, including how much of the 
Soviet national debt each country should assume and 
how the Soviet Navy’s Black Sea fleet should be divided. 
In May 1992, Russia’s Supreme Soviet voted to declare 
the Soviet government's 1954 grant of Crimea to Ukraine 
an illegal act. Ukraine opposed this decision. 

In 1992, Ukraine and two other former Soviet repub- 
lics with nuclear weapons—Belarus and Kazakhstan— 
agreed to eliminate all nuclear weapons on their territo- 
ries within seven years. The three countries also agreed 
to become parties to the Treaty on the Non-Proliferation 
of Nuclear Weapons, a United Nations treaty that forbids 
the spread of nuclear weapons. Ukraine ratified the 
treaty in 1994. In 1996, Ukraine completed the transfer of 
its Soviet nuclear weapons to Russia for destruction. 

In 1994, the Communist Party won the most seats in 
the Supreme Council. Leonid D. Kuchma was elected to 
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Ukrainians in Kiev protested Soviet rule in October 1990. 
Ukraine declared its independence in 1991, after conservative 
Communists failed to overthrow the Soviet government. 


succeed Kravchuk as Ukraine’s president. Kuchma con- 
tinued the efforts toward economic reform. 

After several years of debate, Ukraine's parliament 
passed a new constitution in 1996. It was the first consti- 
tution since Ukraine became independent of Soviet rule. 

Recent developments. In 1997, Ukraine and Russia 
signed an agreement on the division of the Black Sea 
fleet. Ukraine kept about a fifth of the fleet. Russia leased 
from Ukraine docking space for its ships at the port of 
Sevastopol in Crimea. In parliamentary elections in 1998, 
the Communist Party again won the most seats. 

Kuchma was reelected as president in 1999. In 2000, 
scandal erupted when Kuchma was linked to the mur- 
der of a journalist who had published reports critical of 
the government. Jaroslaw Bilocerkowycz 

Related articles in World Book include: 
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Outline 


1. Government 
A. National government 
B. Local government 
C. Politics 
Il. People 
A. Ancestry 
Ill. Way of life 
A. City life 
B. Rural life 
C. Clothing 
IV. The land 
A. The Dnepr-Pripyat 
Lowland 
B. The Northern 
Ukrainian Upland 
C. The Central Plateau 
V. Climate 


D. Courts 
E. Armed forces 


B. Language 


D.Food and drink 
E. Recreation 
F. Religion 


G. Education 
H. The arts 


D. The Eastern Carpathian 
Mountains 

E. The Coastal Plain 

F. The Crimean Mountains 

G. Rivers and lakes 


Vi. Economy 
A. Manufacturing 
B. Agriculture 
C. Service industries 
D. Mining 
E. Fishing 
VII. History 


F. Energy sources 

G. Trade 

H. Transportation and 
communication 


Questions 


Who ted a Cossack rebellion against Polish rule in 1648? 

What are psyanky? 

What is the ancestry of most Ukrainians? 

Why is Ukraine called the breadbasket of Europe? 

What is Rukh? 

Who is Ukraine's most famous cultural and national figure? 

What is the Donbas? Why is it important to Ukraine? 

What were the effects of the disaster that occurred at Chernobyl 
in 1986? 

How did millions of Ukrainians die in the early 1930's? 

Who makes up Ukraine’s largest group of religious believers? 


Additional resources 


Hodges, Linda, and Chumak, George. Ukraine: Language and 
Travel Guide. 3rd ed. Hippocrene, 2000. 

Kubijovyc, Volodymyr, and Struk, D. H., eds. Encyclopedia of 
Ukraine. 5 vols. Univ. of Toronto Pr., 1984-1993. 

Magocsi, Paul R. Ukraine: A Historical Atlas. 1985. Reprint. Univ. 
of Toronto Pr., 1987. 

Subtelny, Orest. Ukraine. 3rd ed. Univ. of Toronto Pr., 2000. 
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The ukulele looks somewhat like a small guitar. It is played by 
strumming the four strings with the fingers. 


Ukulele, yoo kuh LAY lee, is a four-stringed musical in- 
strument related to the guitar. A player strums the ukule- 
le with the fingers of one hand. With the fingers of the 
other hand, the player picks out chords on the finger 
board along the neck of the instrument. Most written 
ukulele music consists of chord symbols that indicate 
finger positions instead of notes. Thus, the player need 
not know how to read music. The ukulele was devel- 
oped from a small guitar brought to Hawaii by the Por- 
tuguese in the late 1800's. The ukulele is used mainly to 
accompany folk and popular singing. André P. Larson 
Ulan Bator, OO /ahn BAH tawr (pop. 515,000), is the 
capital and largest city of Mongolia. It is also Mongolia’s 
center of culture and industry. The city lies in the north- 


— 


eastern part of the country (see Mongolia [map]. 

Large government buildings line Ulan Bator’s central 
square. The city has a university, a national theater, and 
several museums. Its manufactured products include 
furniture, cast iron, paper, pharmaceutical products, 
soap, and textiles. Meat packing is also an important in- 
dustry in the city. 

In 1639, a Lamaist monastery was built on the site of 
what is now Ulan Bator. Lamaism is a form of Buddhism. 
A settlement grew up around the monastery, and it be- 
came an important trade center. The city was called 
Urga until] 1924, when Mongolia became an independ- 
ent republic. It was then named Ulan Bator by Sukhe Ba- 
tor, the leader of the fight for independence (see Mon- 
golia [History)). Andrew C. Hess 
Ulcer, UHL suhr, is an open sore in the skin or mucous 
membrane. During the development of an ulcer, part of 
the surface tissue breaks down and dies, leaving a raw, 
inflamed area that heals slowly. 

Probably the best-known kinds of ulcers are peptic ul- 
cers, which occur in the digestive system. There are two 
main types of peptic ulcers. Duodenal ulcers form in the 
duodenum, the upper part of the small intestine. Gastric 
ulcers develop in the stomach. During digestion and at 
certain other times, the stomachs of most people pro- 
duce hydrochloric acid and an enzyme called pepsin. 
These powerful digestive juices can eat through the lin- 
ing of the stomach and duodenum. Normally, mucous 
secretions protect the stomach and duodenum from the 
effects of digestive juices. Secretions of bicarbonate into 
the duodenum also neutralize these juices. 

Most people who have peptic ulcers are also infected 
with Helicobacter pylori, a bacterium in the stomach. 
Scientists believe that H. py/oriis associated with the de- 
velopment of ulcers, but they are uncertain exactly how. 
The bacterium may cause an increase in stomach acid, 
or it may produce a toxin that harms the stomach lining. 
H. pylori infection occurs worldwide, but it is most com- 
mon in developing countries. In the United States, the 
bacterium infects 10 to 20 percent of people under age 
30 and more than 50 percent of people over age 60. 

Other agents that increase the risk of getting ulcers 
include aspirin and nonsteroidal anti-inflammatory 
drugs. These widely used medications can inhibit func- 
tion of prostaglandins, chemical compounds found 
throughout the body. Prostaglandins in the stomach 
control the production of stomach acid. 

Most peptic ulcers cause pain in the upper abdomen. 
The pain usually occurs when the stomach is empty, ei- 
ther between meals or at night. Medications that neu- 
tralize stomach acid or suppress its secretion relieve the 
pain temporarily. Eating may also ease the pain. If H. py- 
loriis present, doctors may prescribe antibiotics. People 
can reduce the risk of ulcers by eliminating cigarette 
smoking and the consumption of alcoholic beverages. 

Patients with peptic ulcers may develop such compli- 
cations as blockage of the stomach or duodenum, inter- 
nal bleeding, and perforation of the stomach wall. These 
conditions usually require surgery. 

Other kinds of ulcers include chronic leg ulcers, 
which may result from poor blood circulation caused by 
diabetes, hardening of the arteries, or varicose veins. 
Decubitus ulcers, commonly called bedsores, afflict 
many patients who are confined to bed or a wheelchair. 
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Peptic ulcers are open sores in the digestive system. There are 
two main types of peptic ulcers. Duodenal ulcers form in the 
duodenum, the upper part of the small intestine. Gastric ulcers 
develop in the stomach. Both types result from the erosive action 
of two digestive juices, hydrochloric acid and pepsin. 


Ulcers also occur in the mouth, in the wall of the blad- 
der, and on the eyes. James L. Franklin 

See also Antacid; Bedsore; Inflammatory bowel dis- 
ease; Stomach (Peptic ulcers). 


Additional resources 


Thagard, Paul. How Scientists Explain Disease. Princeton, 1999. 
Discusses the role of bacteria in peptic ulcers. 
Thompson, W. Grant. The Ulcer Story. Plenum, 1996. 


Ulster, UHL stuhr, was one of the five provinces of ear- 
ly Ireland. Ulster included what is now Northern Ireland, 
as well as the counties of Cavan, Donegal, and Mon- 
aghan. Northern Ireland is often called Ulster. For loca- 
tion, see Ireland (political map). 

See also Northern Ireland. 
Ulster Unionist Party (UUP) is the largest political 
party in Northern Ireland, a division of the United King- 
dom. Ulster is another name for the northern part of Ire- 
land, and unionist means that the party seeks to maintain 
Northern Ireland’s union with the United Kingdom. The 
party's central organization is known as the Ulster 
Unionist Council. 

The UUP has played a key role in efforts to end dec- 
ades of conflict between Protestants and Roman Catho- 
lics in Northern Ireland. About half the people of North- 
ern Ireland are Protestants, as are most people of the 
rest of the United Kingdom. Most of the other half of 
Northern Ireland's population is Catholic, as are most 
people in the Republic of Ireland. In general, Protestants 
want Northern Ireland to remain in the United Kingdom, 
and Catholics want it to become part of the Irish Repub- 
lic. The dispute has led to decades of violence. 

The UUP was founded in 1905, when all of Ireland was 
part of the United Kingdom. The party's founders and 


James J. Sack 
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earliest members included Protestant members of the 
British Parliament who represented Ireland. They 
formed the UUP to fight a plan for Ireland called home 
rule. Under this plan, Ireland would have remained part 
of the United Kingdom, but it would have had its own 
parliament for domestic affairs. Protestants, who feared 
that such a parliament would be a move toward unity 
with Catholics in the south, opposed the plan. 

In 1921, the Anglo-Irish Treaty established the Irish 
Free State in the south but preserved Northern Ireland 
as a part of the United Kingdom. The UUP accepted the 
treaty, and the party dominated Northern Ireland's poli- 
tics from the beginning. But many Catholics rejected the 
division of Ireland and demanded complete independ- 
ence for a single, united Irish republic. The new govern- 
ment made little effort to win the loyalty of Catholics, 
and tensions continued for years as Catholics claimed 
discrimination and civil rights violations by Protestants. 

In the late 1960's, the conflict became more violent. In 
1972, the United Kingdom suspended Northern Ireland's 
local government and began to rule directly from Lon- 
don. A key breakthrough came in 1998, when the UUP 
and Sinn Fein, a Catholic-dominated political party, both 
supported the Good Friday agreement. Under its terms, 
Northern Ireland regained local government. For more 
details, see Northern Ireland (History). Paul Gallis 
Ultima Thule, UHL tuh muh THOO lee, was the name 
given in ancient literature to the most northern of 
known lands. A Greek sailor named Pytheas spoke of the 
region during the 300's B.C. He said that the days and 
nights in Ultima Thule lasted for six months, and that the 
sea there was so thick the rowers could not get through 
it. Some believe that Pytheas was referring to Norway or 
Iceland. Others believe that Ultima Thule was one of the 
Shetland Islands. Today, Ultima Thule is used to mean 
any distant place or faraway goal. Thomas W. Africa 

See also Exploration (The Greeks). 

Ultramarine is a blue pigment that has a reddish hue. 
It is used in materials such as paints, inks, and paper 
products. Workers prepare ultramarine by heating vari- 
ous combinations of China clay, sodium carbonate, car- 
bon, and sodium sulfate until they form a powder. Peo- 
ple once ground ultramarine from the rare mineral lapis 
lazuli. This method produced a brilliant, durable blue 
color, which was prized by artists, but was very expen- 
sive. See also Lapis lazuli. George J. Danker 
Ultramicroscope is an instrument that allows a per- 
son to see objects much smaller than those that can be 
seen under an ordinary microscope. Scientists use this 
microscope to study such colloidal particles as fog 
drops, smoke particles, and paint pigments that float in 
liquids or gases (see Colloid). Objects as small as 5 mil- 
limicrometers in diameter can be seen with an ultrami- 
croscope. One millimicrometer equals 1 billionth of a 
Meter, OF sea00%a Of an inch: 

The ultramicroscope consists of a compound micro- 
scope and a high-intensity light system. In most cases, 
the strong light originates from an arc lamp. The light is 
focused into a thin beam and directed at the particles 


from the side of the microscope. As the beam passes 
through the particles, it produces a cone of light be 
cause of the light-scattering effect of the particles. This is 


called the Tyndall effect The particles are observed b 
the light they scatter. They are viewed against a blac! 


background and appear as tiny bright dots of light, with- 
out structural detail. The first ultramicroscope was de- 
signed in 1903 by two German scientists, Richard Zsig- 
mondy and Henry Siedentopf. John B. Sharkey 

See also Microscope. 

Ultrasound is sound that is too high-pitched for hu- 
man beings to hear. Many animals can hear ultrasound, 
however. Some animals use it to locate obstacles and to 
detect the movement of animals they are hunting. Scien- 
tists and engineers have invented ultrasound devices, 
especially for medical and industrial uses. 

The pitch of a sound depends upon the frequency of 
vibration of the sound wave. Frequency is the number of 
cycles of vibration per second. Higher-pitched sounds 
have higher frequencies than do lower-pitched sounds. 
Scientists measure frequencies in Hertz One hertz is 
one cycle per second. The highest frequency that a hu- 
man being can hear depends upon the person’s age and 
other factors. However, scientists commonly use a fig- 
ure of 20,000 hertz. Sound with frequencies higher than 
20,000 hertz is considered ultrasound. 

Animal uses of ultrasound. Bats, dolphins, and 
other animals use ultrasound to locate objects in the 
dark and to determine the motion of prey. In echo/oca- 
tion, the animal sends out pu/ses (short bursts) of ultra- 
sound. Pulses reflect from objects, producing echoes. 
The animal hears the echoes, and uses them to deter- 
mine the direction and distance to the reflecting object. 

To determine motion, animals use echolocation anda 
change in the frequency of waves known as the Doppler 
effect. This change occurs due to relative motion be- 
tween the source of the waves and the object that re- 
flects the waves—in this case, the hunted animal. 

Some hunted animals—for example, the mantid, or 
praying mantis—can also hear ultrasound. Thus, these 
animals can use their hearing to avoid capture by ani- 
mals that are using echolocation to try to catch them. 

Ultrasound devices. People have invented various 
devices that produce ultrasound. One simple device, an 
ultrasonic whistle, can produce ultrasound in air. Dogs 
can hear ultrasound, and so people use such whistles to 
call their dogs. 

Complex devices called u/trasonic transducers send 
ultrasound into liquids and solids, and receive echoes of 
the ultrasound. These devices convert electric energy 
into ultrasound and vice versa. Ultrasonic transducers 
are made of materials, such as quartz and some ceram- 
ics, that are piezoelectric (pronounced pee Ay zoh th 
LEHK trihk) This kind of material vibrates when an elec- 
tric voltage is applied to it, and produces a voltage 
when a sound wave causes it to vibrate. 

Medical uses of ultrasonic transducers include ma- 
chines that can detect the heartbeat of fetuses (unborn, 
developing babies). Other machines produce images of 
normal and diseased tissue inside the body, and images 
of fetuses. Physicians can use these machines to detect 
and evaluate cancer, fetal abnormalities, and other con- 
ditions. Instruments that use the Doppler effect can 
measure the flow of blood in the heart and blood ves- 
sels. A /ithotripter uses pulses of ultrasound to break up 
gallstones or kidney stones. 

Other uses of ultrasound include burglar alarms, au- 
tomatic door openers, instruments that detect flaws in 
metal parts, machines that weld plastic, and tools that 








cut metal. Underwater sonar devices operate much like 
radar to measure distances to the ocean floor, detect 
submarines and other vessels, and even locate schools 
of fish. Ultrasonic cleaning instruments use sound 
waves to loosen dust and other contaminants from 
small, delicate products such as watches and electronic 


components. Frederick W. Kremkau 

See also Pregnancy (picture: An ultrasound examina- 
tion). 

Ultraviolet rays are an invisible form of light. They lie 
just beyond the violet end of the visible spectrum. The 
sun is the major natural source of ultraviolet rays. Light- 
ning, or any other electrical spark in the air, also emits 
ultraviolet rays. The rays can be produced artificially by 
passing an electric current through a gas or vapor, such 
as mercury vapor. The rays can cause sunburn. Overex- 
posure can cause skin cancer. Ultraviolet rays also de- 
stroy harmful organisms and have other useful effects. 

Ultraviolet rays have shorter wavelengths than visible 
light has. A wavelength, the distance between the crests 
of two waves, is often measured in units called nano- 
meters. A nanometer (nm) is a billionth of a meter, or 
about ssg¢s559 inch. Wavelengths of visible light range 
from about 400 to 700 nm. Ultraviolet wavelengths range 
from about 1 to 400 nm. See Electromagnetic waves (di: 
agram: The electromagnetic spectrum). 

The wavelength of ultraviolet rays determines 
whether a material they shine on absorbs the rays or 
transmits them. For example, only ultraviolet rays with 
large wavelengths can pass through ordinary window 
glass. The glass absorbs rays with shorter wavelengths, 
though they can pass through other materials. 

Uses of ultraviolet rays. Ultraviolet rays with wave- 
lengths shorter than 300 nm are effective in killing bac- 
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Ultrasound is widely used to monitor the progress of preg- 
nancy. At the left, an ultrasound transducer gives off ultrasonic 
waves and translates the returning echoes into electric pulses. A 
computer transforms the direction of the echoes and the inten- 
sity of the pulses into an image of the fetus, such as the nose 
and lips shown above. 


teria and viruses. Hospitals use germicidal lamps that 
produce these short rays to sterilize surgical instru- 
ments, water, and the air in operating rooms. Many food 
and drug companies use germicidal lamps to disinfect 
various types of products and their containers. 

Direct exposure to ultraviolet rays with wavelengths 
shorter than 320 nm produces vitamin D in the body. 
Physicians once used sun lamps that produced these 
rays to prevent and treat rickets, a bone disease caused 
by the lack of vitamin D. The lamps are used today to 
treat some skin disorders, such as acne and psoriasis. 

Some instruments use ultraviolet rays to identify the 
chemical composition of unknown materials. Medical 
researchers use such instruments to analyze substances 
in the human body, including amino acids and proteins. 
The electronics industry uses ultraviolet rays in manu- 
facturing integrated circuits. 

Harmful effects. The sun's shortest ultraviolet rays— 
those with wavelengths below about 320 nm—are par- 
ticularly harmful to living things. Overexposure to these 
rays can cause painful eye irritation or eye inflammation. 
High-quality sunglasses protect the eyes. Overexposure 
to ultraviolet rays also can cause a painful burn. Me/a 
nin, brown-black pigment in the skin, and sunscreen lo- 
tions provide some protection against sunburn. 

Exposure to the sun's ultraviolet rays over a long pe- 
riod can cause skin cancer and other changes in human 
cells. Such exposure also can damage or kill plants. 
Ozone, a form of oxygen in the earth's upper atmos- 
phere, absorbs most of the sun’s ultraviolet radiation. 
Without the ozone layer, ultraviolet rays would probably 
destroy most plant and animal life. See Ozone. 

Scientific research. Ultraviolet rays originate within 
the atoms of all elements. Scientists learn about the 
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makeup and energy levels of atoms by studying the rays. 


Experts also learn about distant stars and galaxies by an- 
alyzing the ultraviolet rays that they give off. 

Much research has focused on the role of ultraviolet 
rays in chemical reactions that break dawn the earth's 
protective ozone layer. As the ozone layer breaks down, 
it becomes less effective as a barrier against harmful ul- 
traviolet rays. Experiments indicate that bees, butterflies, 
and other insects can see ultraviolet light. The reflection 
of ultraviolet rays off wings reveals patterns that help in- 
sects identify mates. james J. Chisholm 

See also Telescope (Other telescopes). 

Ulysses, yoo LIHS eez, was king of Ithaca and a brave 
and cunning hero in Greek mythology. His name is 
Odysseus in Greek and Ulysses in Latin. Ulysses was es- 
pecially noted for his cleverness. In early Greek writings, 
he also was generous and noble. Some later Greek writ- 
ers portrayed him as a sly, deceitful trickster. 

Most of the stories about Ulysses tell about his life 
during and after the Trojan War, a conflict between 
Greece and the city of Troy. Ulysses is a major character 
in the //iad and the hero of the Odyssey, the two great 
epics attributed to the Greek poet Homer. The //iad 
deals with events that occurred in the last year of the 
Trojan War. The Odyssey describes Ulysses adventures 
as he returns home after the Trojan War. 

The Trojan War. Ulysses was the son of Laertes, the 
king of Ithaca, and Anticleia. But just before her mar- 
riage to Laertes, Anticleia had been seduced by Sisy- 
phus, the king of Corinth. Some Greeks believed that 
Sisyphus was Ulysses’ father. 

Ulysses married Penelope, the daughter of Icarius, the 
king of Sparta. Soon after the birth of their son, 
Telemachus, a group of Greek leaders tried to recruit 
Ulysses to fight Troy. But Ulysses did not want to go to 
war. To avoid joining the army, Ulysses pretended to be 
insane. He yoked an ox and a donkey to a plow and then 
sowed his fields with salt. Palamedes, a member of the 
group, suspected that Ulysses was faking insanity. 
Palamedes took Telemachus and put him in the path of 
Ulysses plow. Ulysses turned the plow aside to protect 
the baby and thus proved that he was sane. 

Ulysses reluctantly agreed to sail with the Greek army 
for Troy, but he never forgave Palamedes. After the 
Greeks arrived at Troy, Ulysses tricked them into believ- 
ing that Palamedes was a traitor. The Greek soldiers then 
killed Palamedes. 

During the Trojan War, Ulysses was a valiant fighter 
and a wise counselor to the Greek leaders. He went on 
dangerous missions to spy on the Trojan forces. The 
Greeks honored him by giving him the armor of 
Achilles, the greatest Greek warrior, after Achilles death. 

Return to Ithaca. The Greeks finally defeated the 
Trojans after 10 years of fighting, and Ulysses set sail for 
Ithaca. During his return voyage, he visited the land of 
Cyclopes (one-eyed giants). Ulysses was captured by 
Polyphemus, a Cyclops, but he escaped after blinding 
the Cyclops with a heated stake. Polyphemus prayed for 
revenge to his father, the sea god Poseidon. Poseidon 
then tried to make Ulysses’ return home as difficult as 
possible. With some help from the goddess Athena, 
Ulysses finally reached home after 10 years of wander- 
ing and many thrilling adventures. See Odyssey. 

During Ulysses long absence, several noblemen had 


moved into his palace. The men claimed that Ulysses 
must have died, and they demanded that Penelope mar- 
ry one of them. Penelope finally agreed to marry the 
man who could string Ulysses’ huge bow and shoot an 
arrow through 12 axes. 

Ulysses arrived at the palace the day before the 
archery contest, disguised as a beggar. Penelope al- 
lowed him to enter the contest. He was the only one 
who could perform the feat. After revealing his identity, 
he killed the noblemen with the help of Athena, 
Telemachus, and loyal servants. He then was reunited 
with his wife. Cynthia W. Shelmerdine 

See also Trojan War; Penelope. 


Additional resources 


Connolly, Peter. The Legend of Odysseus. 1988. Reprint. Oxford, 

1993. Younger readers. 

McLaren, Clemence. Waiting for Odysseus. Atheneum, 2000. 
Sutcliff, Rosemary. The Wanderings of Odysseus. Delacorte, 

1996. Younger readers. 

Umber is a brown mineral pigment used to color inks, 
paints, and paper. It is made from an ore composed 
mostly of iron oxide. This ore is ground, washed, and 
dried to make raw umber. When raw umber is calcined 
(heated), it becomes burnt umber, which is a deep red. 
The ore was first found in Umbria, Italy. 

George J. Danker 
Umbilical cord, uwhm BIHL uh kuhl is a ropelike struc- 
ture that connects a developing baby to the placenta 
during pregnancy (see Placenta). The cord contains two 
arteries and one vein. The arteries carry blood contain- 
ing waste products from the developing baby to the pla- 
centa. The vein carries blood containing oxygen and 
food substances obtained from the mother's blood back 
to the baby. When the baby is born, the doctor carefully 
cuts the umbilical cord about 2 inches (5 centimeters) 
from the baby’s abdomen. The baby’s lungs, liver, and 
other organs then take over the functions performed by 
the placenta and the mother. The remaining stump of 
the umbilical cord falls off within 7 to 10 days, leaving 
the navel, also called the umbilicus, which remains 
throughout life. See also Baby (picture: Seconds after 
birth); Childbirth. 
Umbrella is a device that protects people from rain 
and sun. It consists of a circular piece of fabric stretched 
on a frame attached to a central handle. The frame can 
be folded when it is not needed. 

Umbrellas were originally used as sunshades. In many 
cultures, they were a symbol of rank. In ancient Egypt 
and Babylonia, for example, only royalty and nobility 
were permitted to have umbrellas. 

Umbrellas were first widely used against rain during 
the 1700's, when heavy umbrellas made of wood and oil- 
cloth became common in Europe. During the 1800's, 
light, decorative sunshades called parasols became 
fashionable among women throughout Europe and the 
United States. Many of these umbrellas had whalebone 
or metal frames and fine silk coverings edged with lace 
and fringe. They were popular until about the 1920's. 

Today, umbrellas are used primarily as protection 
against rain or snow. Most umbrellas are made with 
metal or plastic frames and covered with plain or pat- 
terned fabric or clear plastic. They come in a wide vari- 
ety of colors. Many umbrellas fold up to fit in purses 
and briefcases. Lois M. Gurel 


Gerald B. Merenstein 





Umbrellabird is the 
name of three species of 
birds that live in the tropi- 
cal forests of Central and 
South America. Male um- 
brellabirds have an um- 
brellalike crest of feathers 
that spread over the head. 
Males also have a growth 
of skin, called a wattle, that 
hangs down from the neck. 
In two of the species, the 
wattle is covered with 
feathers. Male umbrella- 
birds display the crest and 
wattle to attract a mate. 
Both the crest and the wat- 
tle are relatively undevel- 
oped in females. An um- 
brellabird is about the size 
of a crow and has black 
feathers. 


Scientific classification. Umbrellabirds belong to the co- 
tinga family, Cotingidae. They form the genus Cepha/lopterus. 


David M. Niles 


UN. See United Nations. 

Un-American Activities Committee was an inves- 
tigating committee of the United States House of Repre- 
sentatives. It investigated the threat of subversion (over- 
throwing the government) by groups in the United 
States and recommended legislation to the House. 

The House Committee on Un-American Activities 
(HUAC) grew from a special investigating committee es- 
tablished in 1938. It became a standing (permanent) 
committee in 1945. In 1969, the House changed the com- 
mittee’s name to the Committee on Internal Security. 
The House abolished the committee in 1975. 

The committee's main interest was to search for Com- 
munist influence inside and outside the government. 
After World War II ended in 1945, many people viewed 
such investigations as a contribution to the struggle 
against world Communism. President Harry S. Truman 
established a loyalty-security program in 1947 after it 
was discovered that some Communists had held jobs 
within the government before and during the war. The 
committee also investigated the activities of other radi- 
cal or extremist groups. 

The committee received attention in 1947 for its hear- 
ings on the influence of Communism in the motion- 
picture industry. But it gained its greatest fame in 1948 
during its investigation of Communists in the Depart- 
ment of State. Its hearings led to the perjury trial and 
conviction of Alger Hiss, a former high official of the de- 
partment (see Hiss, Alger). Representative Richard M. 
Nixon, a committee member, played a key role in the in- 
vestigation (see Nixon, Richard M. [U.S. representative)). 

After the Hiss case, the Un-American Activities Com- 
mittee looked into suspected Communist influence in al- 
most all areas of life. Committees in the U.S. Senate and 
in state legislatures also investigated Communist influ- 
ence. As a result, public employees and a number of 
employees in private industries had to take loyalty oaths. 
Persons accused of Communist associations were black- 
listed (denied employment) by some firms. 


WORLD BOOK illustration by Trevor Boyer, 
Linden Artists Ltd. 
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The committee's critics charged that it often abused 
its investigative power and violated the constitutional 
rights of witnesses. They maintained that people labeled 
as subversives should have the right to cross-examine 
their accusers. Others believed that the discovery of 
conspirators should be the responsibility of the police, 
the FBI, and the courts. Decisions by the Supreme Court 
of the United States in the 1950's and 1960's curbed the 
committee's activities. For example, the court ruled that 
witnesses may refuse to answer any questions unrelated 


to the matter under investigation. Harvey Glickman 


Additional resources 


Goodman, Walter. The Committee: The Extraordinary Career of 

the House Committee on Un-American Activities. Farrar, 1968. 
Kanfer, Stefan. A Journal of the Plague Years. Atheneum, 1973. 

Chronicles the period of show-business blacklisting, 1947- 

195e. 

Unamuno, 00 nuh MOO noh, Miguel de, mee GFHL 
deh (1864-1936), was a Spanish philosophical essayist, 
poet, novelist, and dramatist. The leading humanist of 
modern Spain, he argued that the individual—not civili- 
zation, society, or culture—was ‘the subject and su- 
preme object of all thought.” 

Unamuno’s best-known work, The Tragic Sense of 
Life (1913), examines the conflict between faith and rea- 
son from the Renaissance to the 1900s. In this book, the 
author evaluates the significance of will, the desire for 
immortality, and the search for love in human history. 
Unamuno’s study of Spanish culture in Concerning Tra- 
ditionalism (1895) helped stimulate the Spanish intellec- 
tual revival known as the Generation of 1898. His finest 
poem is the long meditation called The Christ of Velaz- 
quez (1920). His best novel, Mist (1914), examines the 
mysteries of human existence. The novel Saint Em- 
manual Bueno, Martyr (1931) portrays the agony of a 
priest who doubts the existence of life after death. 

Miguel de Unamuno y Jugo was born in Bilbao. He 
was appointed professor of Greek at the University of 
Salamanca in 1891 and rector of the university in 1900. In 
addition to his many books, Unamuno wrote more than 
3,000 short essays and articles. A bold political critic, he 
incurred the hostility of four successive Spanish govern- 
ments. David Thatcher Gies 
Uncas, UHNG kuhs (1588?-1683?2), was a chief of the 
Mohegan Indians in Connecticut during colonial times. 
He became noted for his assistance to the English set- 
tlers, and his name has been perpetuated in the charac- 
ter Uncas in James Fenimore Cooper's book, The Last of 
the Mohicans (see Mohegan Indians). 

Uncas, serving his tribe's interests, joined the English 
in a war against the Pequot Indians in 1637. The English 
settlements along the Connecticut River probably owed 
their survival to the help of Uncas. Uncas defeated the 
Narragansett tribe in 1643, and five years later fought 
the Mohawk, Narragansett, and other tribes. 

A monument to Uncas was erected by the citizens of 
Norwich, Conn., in 1847. Another monument to his name 
was erected on the site of the home of James Fenimore 
Cooper, at Cooperstown, N.Y. John W. Ifkovic 
Uncle Sam is a figure that symbolizes the United 
States. The term originated as an unfriendly nickname 
for the U.S. government during the War of 1812. 

The term “Uncle Sam’ was used as early as 1813. In 
that year, a Troy, N.Y., newspaper stated that it appar- 
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Uncle Sam has appeared in several forms in different periods 
of United States history. In the poster above, which was painted 
by James Montgomery Flagg, Uncle Sam urges men to enlist in 
the U.S. Army during World War | (1914-1918). 


ently had arisen because of the initials “U.S.” on govern- 
ment wagons. In 1816, the nickname appeared in a book 
title, The Adventures of Uncle Sam. \t was later asserted 
that the term had its origin in a specific person—Samuel 
“Uncle Sam’ Wilson of Troy, N.Y., who supplied the army 
with “U.S."-stamped barrels of provisions. 

The costume of Uncle Sam, decorated with stars and 
stripes, originated in cartoons of the 1830's and 1840s. 
But the figure did not assume its present form until after 
the Civil War (1861-1865). In 1961, Congress passed a 
resolution saluting Samuel Wilson as the person who 
inspired America’s national symbol. 

See also Brother Jonathan. 
Uncle Tom's Cabin is a famous antislavery novel by 
the American author Harriet Beecher Stowe. It first ap- 
peared as a serial in the abolitionist magazine National 
Era in 1851 and 1852. The novel was published as a book 
later in 1852 and quickly became a best seller in the 
United States and Great Britain. 

Stowe wrote Uncle Tom's Cabin to criticize slavery, 
which she considered a national sin. She hoped that her 
novel would help bring slavery to an early and peaceful 
end. However, the book increased the hostility of many 
Northerners toward the South. Southerners, on the 
other hand, considered Stowe’s description of slavery 
inaccurate. They called the book an insult and an injus- 
tice. Historians believe that the bitter feelings aroused 
by Stowe’s book helped cause the Civil War (1861-1865). 

The chief character in Uncle Tom's Cabin is Uncle 
Tom, a dignified old black slave. The story describes 
Tom's experiences with three slaveholders. Two of 
them— George Shelby and Augustine St. Clare—treat 
Tom kindly. But the third, Simon Legree, abuses Tom 
and has him brutally beaten for refusing to tel] where 
two escaped slaves are hiding. Tom dies from the beat- 
ing. A subplot of the novel tells about the family o 
slaves— George and Eliza and their baby—who f| 


Reginald Horsman 


freedom in Canada. In one famous episode, Eliza, clutch- 
ing her baby, escapes across the frozen Ohio River from 
pursuing slave catchers. Two other characters in the 
book are Topsy, a mischievous black girl, and Little Eva, 
St. Clare's young daughter. The death of Little Eva is an- 
other famous episode. 

The novel presents a realistic account of American 
life 10 years before the Civil War. Stowe created a vivid 
picture of Southern life, with Tom being sold from one 
slaveowner to another. Uncle Tom's Cabin also de- 
scribes the upper Midwest as seen by George and Eliza 
as they flee northward into Canada. 

After the Civil War, Uncle Tom's Cabin became 
known chiefly through abridgments of the novel and by 
plays based on the book. However, these versions dis- 
torted the original story and characters. By the late 
1800's, most people believed that Uncle Tom's Cabin 
dealt primarily with the death of Tom and Little Eva, 
Topsy’s antics, and Eliza’s escape. The term “Uncle Tom’ 
came to stand for a black man who, for selfish reasons 
or through fear, adopts a humble manner to gain favor 
with whites. But the novel portrayed Tom as a brave 
man who dies rather than betray two fellow slaves. Few 
people realized that Simon Legree, the cruel villain, was 
a Northerner, and that Augustine St. Clare, a Southerner, 
recognized the evils of slavery. 

The famous American critic Edmund Wilson wrote 
that reading Uncle Tom's Cabin for the first time may be 
a “startling experience.” He stated that “it is a much more 
remarkable book than one had ever been allowed to 
suspect.” John Clendenning 

See also Stowe, Harriet Beecher. 

Unconscious, in psychology, is a term used to de- 
scribe such mental processes as thoughts, ideas, and 
feelings that go on in people's minds without their 
being aware of them. Many people commonly refer to 
the unconscious as the subconscious. The existence of 
mental processes that are active in the mind without 
being conscious was first studied scientifically by the 
French neurologist Jean Martin Charcot and his pupils 
in the 1800's. They studied the unconscious by means of 
hypnosis (see Hypnotism). Soon after, doctors realized 
many mentally ill people, such as those with hysteria, 
were influenced by unconscious thoughts and feelings 
(see Hysteria; Mental illness). 

The doctor who first realized clearly the importance 
of unconscious thoughts and feelings in human psychol- 
ogy was Sigmund Freud of Austria. He developed the 
method of psychoanalysis for treating mentally ill pa- 
tients (see Psychoanalysis). This method also serves as a 
way of learning what goes on unconsciously in a pa- 
tient's mind. By using psychoanalysis, Freud was able to 
prove that unconscious thoughts and feelings not only 
produce the symptoms of many types of mental illness, 
but that they are also of basic importance in the way the 
minds of normal people work. This knowledge has en- 
abled doctors to make great advances in the treatment 
of the mentally ill. Allen Frances 


Related articles in World Book include: 
Freud, Sigmund Neurosis 
Jung, Carl G. Phobia 


Underground, in political terms, is a secretly con- 
ducted movement to overthrow the government or the 
military occupation forces of a country. Underground 


Psychotherapy 
Subliminal 





tactics have been used since early history, but reached a 
high point of activity during World War II (1939-1945). 
Since then, Communist organizations have worked un- 
derground in attempts to overthrow many governments. 

Adolf Hitler used an underground group called the 
fifth column, especially in the early stages of World War 
Il (see Fifth column). German agents worked inside vari- 
ous countries before and during the German invasions 
of those countries. The agents used espionage, propa- 
ganda, and sabotage to aid the German cause and de- 
stroy the invaded country's morale. 

But once the Germans had conquered a country, the 
underground of that country’s patriots hampered Ger- 
man operations. Underground workers sprang up in 
France, Belgium, the Netherlands, Denmark, Norway, 
Yugoslavia, occupied areas of the Soviet Union, and oth- 
er conquered areas. They plagued the Germans by 
blowing up railroad trains and bridges, sabotaging fac- 
tories, distributing illegal newspapers, rescuing ma- 
rooned Allied servicemen, and gathering valuable mili- 
tary information. Stephen Goode 

See also Guerrilla warfare; Maquis; Partisans; World 
War II (Resistance groups). 

Underground railroad was an informal system that 
helped slaves escape to the Northern States and Canada 
during the mid-1800's. The system was neither under- 
ground nor a railroad. It was called the underground 
railroad because of the swift, secret way in which the 
slaves escaped. The slaves traveled by whatever means 
they could, moving almost entirely at night and hiding 
during the day. The fugitives and the people who aided 
them used many railroad terms as code words. For ex- 
ample, hiding places were called stations, and people 
who helped the runaways were known as conductors. 

The underground railroad had no formal organiza- 
tion. Free blacks and some whites in both the South and 
the North provided the runaways with food, clothing, di- 
rections, and places to hide. Some Southern slaves also 
helped fugitives escape. In the North, many Quakers and 
other white abolitionists furnished hiding places and 
helped slaves move from one refuge to the next. 

The term underground railroad was first used about 
1830. From then until 1860, the system helped thousands 
of slaves escape. Some settled in the North, but there 


G 
"Gee CANADA 
é 


L Pe) 












Montreal , 


200 Miles 
200 Briel 
WORLD BOOK map 
The underground railroad was a network of escape routes 
used by slaves during the mid-1800'. It led from the slave 
states—shown in dark gray—to the free states and Canada. 
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they could be captured and returned to slavery. There- 
fore, many fled to Canada, especially after Congress 
passed a strict fugitive slave law in 1850. The major 
haven for runaways in Canada was southern Ontario. 

The most heavily traveled routes of the underground 
railroad ran through Ohio, Indiana, and western Penn- 
sylvania. Large numbers of fugitives followed these 
routes and reached Canada by way of Detroit or Niagara 
Falls, New York. Others sailed across Lake Erie to On- 
tario from such ports as Erie, Pennsylvania, and San- 
dusky, Ohio. In the East, the chief center of the under- 
ground railroad was southeastern Pennsylvania. Many 
runaway slaves followed routes from that area through 
New England to Quebec. 

A few people became famous for their work with the 
underground railroad. Levi Coffin, a Quaker who was 
called the “president of the underground railroad,” 
helped more than 3,000 slaves escape. His home in 
Newport (now Fountain City), Indiana, was on three ma- 
jor escape routes. The most famous black leader of the 
underground railroad was Harriet Tubman, a runaway 
slave herself. She returned to the South 19 times and 
helped about 309 blacks escape to freedom. 

The underground railroad showed the determination 
of blacks and many whites to end slavery in the United 
States. Its operations angered many Southerners and 
contributed to the hostility between North and South 
that led to the Civil War. David Herbert Donald 

See also Abolition movement; Compromise of 1850; 
Fugitive Slave Laws; Tubman, Harriet. 


Additional resources 


Blockson, Charles L The Underground Railroad. 1987. Reprint. 
Berkley Pub., 1994. 

Gorrell, Gena K. North Star to Freedom. 1997. Reprint. Dela- 
courte, 2000. Younger readers. 


Underwriting is a term first used in England in the 
1600's. Underwriters (insurers) wrote their names at the 
bottom of proposed insurance contracts covering a ship 
and its cargo. They indicated in this way their willing- 
ness to assume part of the risk. Today, every insurance 
company has an underwriting department which is im- 
portant to the success of the company. Underwriting ex- 
perts must determine the premium rates for various 
kinds of insurance policies and the amount and degree 
of risk to be assumed for each policy. 

Underwriters also examine all applications for insur- 
ance in order to guard against bad risks and to prevent 
the company from assuming too many of the same kinds 
of risks. For example, a fire insurance underwriter may 
find that several suspicious fires have occurred in the 
building to be insured. On the basis of this finding, the 
underwriter may decide the risk is bad. 

In finance, the term underwriting has another mean- 
ing. It is an agreement to purchase a corporation stock 
or bond issue. Dan R. Anderson 

See also Insurance (Careers in the industry); Lloyd's. 
Undset, OON seht, Sigrid, S/HG rihd (1882-1949), a 
Norwegian author, won the 1928 Nobel Prize for litera- 
ture. Kristin Lavransdatter (1920-1922), her major work, is 
an epic trilogy of life in Norway during the Middle Ages. 
It consists of the novels The Bridal Wreath, The Mistress 
of Husaby, and The Cross. The novels tell the story of 
Kristin—her childhood, stormy marriage, and dedication 
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to Christian service after the death of her husband. The 
displacement of heathen customs by Christian ideals in 
medieval Norway is dealt with in a second but less im- 

pressive epic, The Master of Hestviken (1925-1927). The 

series consists of The Axe, The Snake Pit, In the Wilder- 
ness,and The Son Avenger. 

Undset was born in Kalundborg, Denmark. She was 
the daughter of Ingvald Undset, a distinguished Norwe- 
gian archaeologist. Her father awakened in her a strong 
interest in the Middle Ages. After he died, Undset gave 
up plans for a career as a painter and went to work in an 
Oslo business office. While working there from 1899 to 
1909, she gathered impressions that she used in her ear- 
ly realistic stories of lower middle-class life. 

Jenny (1911), her first novel to attract widespread at- 
tention, deals with the sexual problems of a female 
artist. Undset wrote other novels about life in her time. 
They include The Wild Orchid (1929) and The Burning 
Bush(1930), stories of a man’s conversion to Roman 
Catholicism. They reflect Undset’s own conversion to 
Catholicism in 1924. Undset took refuge in the United 
States from 1940 to 1945, while the Nazis occupied Nor- 
way. She lectured and wrote while in the United States. 

Niels Ingwersen 
Undulant fever. See Brucellosis. 

Unemployment is the state of a person who is out of 
work and actively looking for a job. The term does not 
refer to people who are not seeking work because of 
age, illness, or a mental or physical disability. Nor does 
it refer to people who are attending school or keeping 
house. Such people are classified as out of the labor 
force rather than unemployed. 

Unemployment may involve serious problems for 
both the individual and society as a whole. For the indi- 
vidual, it means loss of income and, in cases of pro- 
longed unemployment, may result in a loss of self- 
respect. For society, it results in lost production and, in 
some cases, criminal or other antisocial behavior. 

Until the 1900’s, most people considered laziness the 
main cause of unemployment. But today, they realize 
that men and women may be out of work through no 
fault of their own. 


Unemployment in the United States 


Measuring unemployment. The Census Bureau in 
the Department of Commerce collects and tabulates un- 
employment statistics in the United States. The Bureau 
of Labor Statistics in the Department of Labor analyzes 
and publishes the statistics. Every month, agents visit a 
certain number of households in all parts of the country. 
They ask whether the members of each household who 
are 16 or older have jobs or are looking for work. The 
answers provide the basis for a monthly estimate of the 
nation’s total labor force. The labor force consists of all 
people who are either employed or unemployed. The 
bureau also reports the unemployment rate, the per- 
centage of the total labor force that is unemployed. If 95 
million people were employed and 5 million were un- 
employed, the bureau would report a total Jabor force 
of 100 million and an unemployment rate of 5 percent. 
Business executives, economists, and government offi- 
cials study the reports for indications of the nation’s eco- 
nomic health. 

The annual United States unemployment rate repre 


sents the average of the monthly figures for a certain 
year. It shows the average number of people unem- 
ployed during the year, but not the total number who 
had some unemployment. For this reason, the percent- 
age of people who are jobless at least one week during 
a year may be double the unemployment rate for that 
year. 

The unemployment rate varies greatly among differ- 
ent groups. It tends to be several times as high for teen- 
aged workers as for older people. Unskilled people ex- 
perience about three times as much unemployment as 
do white-collar workers. The unemployment rate among 
blacks is typically at least twice that among whites. 

Economists disagree on the meaning of the unem- 
ployment rate. Some believe the rate exaggerates the 
problem because it includes some people who want 
only part-time jobs and some who are not making seri- 
ous efforts to find a job. Other economists argue that it 
underestimates the problem because it does not in- 
clude discouraged workers who have stopped looking 
for jobs or workers who have taken jobs below their 
skill level. 

Types of unemployment. Some economists classify 
unemployment into three categories, according to the 
basic causes. These categories are (1) normal, (2) struc- 
tural, and (3) deficient demand. 

Normal unemployment exists in efficiently operating 
labor markets, even when jobs are plentiful. Such unem- 
ployment includes workers who have quit their jobs or 
have been fired, and are not immediately aware of avail- 
able jobs. It also includes individuals, such as young 
people and former homemakers, who want employ- 
ment but have not yet found a job. 

Another kind of normal unemployment, called sea- 
sonal unemployment, occurs in industries that lay off 
workers during certain seasons each year. These indus- 
tries include agriculture, construction, and shipping. 

Structural unemployment exists when individuals 
seeking work have the wrong skills for the available 
jobs. For example, coal miners may be seeking work at 
the same time there is a shortage of salespeople and 
stenographers. Structural unemployment also includes 
people in the wrong location to fill available jobs. 

Structural unemployment includes techno/ogical un- 
employment, which results from the development of 
new products, machinery, or manufacturing methods. 
Such developments produce rapid changes in the de- 
mand for various skills. The total number of employment 
opportunities does not decline, but the number of jobs 
in certain occupations may grow less rapidly than in 
others or may even decline. Since the mid-1900’'s, for ex- 
ample, the percentage of clerical and professional work- 
ers in the labor force has risen sharply. At the same 
time, the proportion of unskilled workers has declined. 

Deficient demand unemployment results from a gen- 
eral Jack of demand for workers when the nation’s total 
spending is too little. As goods and services remain un- 
sold, many industries reduce production and lay off em- 
ployees. They do this instead of attempting to maintain 
existing production and employment levels by substan- 
tially reducing both prices and wages. 

Deficient demand unemployment is called cyclica/ un- 
employment if it occurs in periods of decreased busi- 
ness activity. However, it also can occur in times of in- 


creasing activity if the number of workers grows faster 
than the number of jobs. 

The severest deficient demand unemployment in 
United States history occurred during the Great Depres- 
sion of the 1930’s. Unemployment reached about 25 per- 
cent in 1933 and remained above 14 percent through 
1940. After entering World War J] in 1941, the United 
States began to spend huge amounts for military pur- 
poses. By 1944, unemployment in the United States had 
dropped to 1.2 percent. 

Fighting unemployment. The United States govern- 
ment has fought each type of unemployment differently. 
To combat normal unemployment, the government has 
established public employment agencies that inform un- 
employed workers of suitable job openings. To attack 
structural unemployment, the Manpower Development 
and Training Act of 1962 set up programs to train work- 
ers in skills required for jobs that were available. The 
Economic Opportunity Act of 1964 also provided help 
for workers who required retraining or other special 
assistance. 

The fight against deficient demand unemployment 
presents especially serious problems. If unemployment 
rises, jobs may be created through increased gov- 
ernment spending or reduced taxes. Jobs may also be 
created through certain policies of the Federal Reserve 
System (FRS) that are designed to reduce interest rates 
and increase the availability of money and loans. Howev- 
er, the possibility of regulating employment levels by 
raising government spending or reducing taxes is limit- 
ed by a desire to avoid huge federal budget deficits. In 
addition, the job-creating policies of both the govern- 
ment and the FRS can cause inflation. Thus, the govern- 
ment and the FRS may have to choose between the evils 
of unemployment and those of inflation. 

Some people believe that the government must be- 
come the employer of last resortif industry cannot em- 
ploy the nation’s total labor force. A large number of Eu- 
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ropean countries have followed such a policy. However, 
this type of policy has received little support in the Unit- 
ed States. There is little backing for such a policy be- 
cause of a desire to limit federal tax rates and to prevent 
or limit federal budget deficits. 


Unemployment in Canada 


Canada has the same types of unemployment that oc- 
cur in the United States. However, seasonal unemploy- 
ment is a much more serious problem in Canada be- 
cause of the longer and colder winter. 

Like the United States, Canada reached its highest lev- 
el of unemployment, 19.3 percent, in 1933, during the 
Great Depression. The unemployment rate remained 
above 10 percent through 1940. In 1983, unemployment 
reached 14 percent, the highest level since the Great De- 
pression. It then gradually fell until it reached 7.2 per- 
cent in April 1990. The rate peaked again at 11.8 percent 
in 1992. In 2001, Canada’s unemployment rate was 7.2 
percent. Paul L Burgess 

Related articles in World Book include: 

Automation (Automation and jobs) 
Depression 

Employment agency 

Employment Service, U.S. 

Great Depression 

National Alliance of Business 
Poverty 

Recession 


Unemployment insurance 
Welfare 


Additional resources 


Avrutis, Raymond, and Wulff, G. S. How to Maximize Your Un- 
employment Benefits. Avery Pub., 1994. 

Eatwell, John, ed. Global Unemployment Sharpe, 1996. 

Folsom, Franklin. /mpatient Armies of the Poor: The Story of Col- 
lective Action of the Unemployed, 1808-1942. Univ. Pr. of Colo., 
TS91: 

St. Pierre, Stephanie. Everything You Need to Know When a Par- 
ent ls Out of Work. 3rd ed. Rosen Pub., 1997. 


Civilian labor force Unemployment 
Year Employed Unemployed rate (%) 
1900 26,956,000 1,420,000 5.0 
1905 30,918,000 1,381,000 4.3 
1910 34,559,000 2,150,000 aa] 
11S 36,223,000 3,377,000 8.5 
1920 39,208,000 2,132,000 D2 
1925 43,716,000 1,453,000 oe 
1930 44,183,000 4,340,000 8.9 
1935 41,673,000 10,610,000 20.3 
1940 47,520,000 8,120,000 14.6 
1945 52,820,000 1,040,000 AY, 
1950 58,918,000 3,288,000 2.3 
1955 62,170,000 2,852,000 44 
1960 65,778,000 3,852,000 5.9 
1965 71,088,000 3,366,000 45 
1970 78,678,000 4,093,000 49 
1975 85,846,000 7,929,000 8.5 
1980 99,303,000 7,637,000 7.1 
1985 107,150,000 8,312,000 [pes 
1990 118,793,000 7,047,000 5.6 
1992 118,492,000 9,613,000 ES 
1994 123,060,000 7,996,000 6.1 
1996 126,708,000 7,236,000 5.4 
1998 131,463,000 6,210,000 45 
2000 135,208,000 5,655,000 40 
2001 135,073,000 6,742,000 48 


“Based ona sample of households throughout the country: for 1900-1946, persons 14 years old and aver; af- 
ter 1946, persons 16 years old and over. 
Sources: U.S. Bureau ol Labor Statistics; U.S. Census Bureau. 
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Unemployment insurance is a means of protecting 
workers who are out of work and looking for employ- 
ment. These unemployed workers receive cash pay- 
ments, usually each week for a limited period. Besides 
aiding individual workers, unemployment insurance 
may help limit slumps in business activity by enabling 
unemployed people to buy goods and services. Such 
purchases help preserve existing jobs. Most industrial 
nations have government-sponsored unemployment in- 
surance systems. 

The first known unemployment insurance plan was 
adopted in Baisle Town (now Basel), Switzerland, in 
1789. In 1911, Britain set up an unemployment insurance 
system that required the participation of workers and 
employers. 

In 1932, Wisconsin adopted the first unemployment 
insurance law in the United States. A federal-state unem- 
ployment insurance plan was established by the Social 
Security Act of 1935. By 1937, all the states had unem- 
ployment insurance laws that met the requirements of 
the Social Security Act. Canada adopted an unemploy- 
ment insurance program in 1940. 

United States plan. The states administer the U.S. 
unemployment insurance system and determine the 
benefits. However, federal law requires that the states 
maintain a system that meets certain standards. 

Unemployment insurance is financed chiefly by pay- 
roll taxes on employers. Both the federal and the state 
governments levy unemployment taxes. 

Unemployment insurance taxes. The Federal Unem- 
ployment Tax Act levies a payroll tax on businesses that 
(1) employ one or more workers for a minimum number 
of weeks in a year or (2) have a quarterly payroll of a cer- 
tain minimum amount. The money received by the U.S. 
government is used for state and federal administrative 
expenses, for paying extended benefits during a reces- 
sion, and for loans to states that have exhausted their 
funds for paying benefits. 

The states collect an unemployment insurance tax 
from employers. Employees contribute a smal! amount 
in a few states. Unemployment taxes collected by the 
states go into a state fund for paying benefits to work- 
ers. 

Coverage and benefits. Unemployment insurance 
protection covers most workers in industry and com- 
merce and includes civilian federal employees. Some 
state systems cover more workers than the federal law 
requires. Railroad workers have their own system. 

Each state has different benefit provisions. The unem- 
ployed worker typically must apply at state offices both 
for benefit payments and for help finding work. All 
states require workers to be able to work and to be 
available for work in order to qualify. Most states re- 
quire unemployment insurance recipients to actively 
seek work. A worker must also have done a certain 
amount of covered work in a preceding period, usually 
a year. Most states have a short waiting period before 
benefits are payable, and a maximum period during 
which unemployed workers raay collect benefits. Some 
states pay extra benefits to unemployment insurance re- 
cipients with dependents. 

Canadian plan. Canada’s federal government admin- 
isters the Canadian unemployment insurance program. 
The program applies in all provinces and territories and 


covers nearly all Canadian workers. People must work a 
minimum number of hours before they become eligible 
for benefits. Under the plan, some unemployed workers 
receive extra benefits if they are sick, pregnant, or have 
children. Employers and workers pay special taxes to fi- 
nance the Canadian plan. The program is administered 
by a federal agency called Human Resources Develop- 
ment Canada. Paul L Burgess 

See also Social security; Unemployment; Welfare. 
UNESCO is a specialized agency of the United Nations 
(UN). Its full name is United Nations Educational, Scien- 
tific and Cultural Organization. Countries that belong to 
UNESCO agree to contribute to peace and security by 
cooperating in the areas of education, science, and cul- 
ture. Almost all countries in the world—and nearly all 
UN members—belong to UNESCO. Nations that belong 
to UNESCO provide most of the agency's funds. 
UNESCO was founded in 1946 and has headquarters in 
Paris. 

UNESCO seeks to increase respect for justice, law, 
human rights, and fundamental freedoms for all people. 
The agency carries out programs to promote these aims 
only at the request of its members. Many of the agency's 
decisions can be carried out only if the governments of 
member nations take action in their own countries. 

UNESCO tries to increase the flow of ideas among the 
peoples of the world. It stresses the development and 
quality of education, the sharing of cultures, and the in- 
crease and peaceful use of scientific knowledge. The or- 
ganization encourages artists, scientists, students, and 
teachers to travel, study, and work in other countries. It 
focuses on the use of the social sciences to help solve 
such problems as discrimination and violence. UNESCO 
stimulates scientific research on such issues as energy 
use and environmental protection. It works with other 
UN agencies to help developing countries. 

About 500 private international associations called 
nongovernmental organizations (NGO's) consult with 
UNESCO. The NGO’s help plan and carry out programs 
in which they take a special interest. 


What UNESCO does 


Education. UNESCO considers learning important 
for economic development and for peace. It helps coun- 
tries in their efforts to improve education at all levels. 
The agency sponsors programs to train teachers, build 
courses of study, and carry out research in education. 
UNESCO has started literacy programs. It also sponsors 
permanent and mobile libraries. 

Science. UNESCO also considers science and tech- 
nology as important tools for peace and development. 
The agency promotes international scientific coopera- 
tion and encourages basic scientific research and the 
application of scientific findings. UNESCO distributes 
scientific information, sponsors training courses, and 
organizes science conferences and seminars. It operates 
scientific centers in Africa, Asia, and Latin America. It 
helped establish the CERN (European Organization for 
Nuclear Research), which performs research on the 
peaceful uses of nuclear energy. 

UNESCO contributes to the growth of knowledge in 
the social sciences by sponsoring research and teaching 
programs. It promotes the application of the social sci- 
ences to solving practical problems. Among its social 





science concerns are race relations, economic develop- 
ment, and the status of women. 

Culture. UNESCO encourages international coopera- 
tion to protect different cultures and to develop and 
share an appreciation of them. The agency advises gov- 
ernments on how to restore and preserve national mon- 
uments. It sponsors exhibits and other efforts to ac- 
quaint the public with works of art, literature, and music. 

Organization members stress the rights to inform and 
to be informed. UNESCO has programs in all major 
areas of mass communication—including books, films, 
newspapers, radio, and television. It provides technical 
aid to developing nations for communications systems. 


How UNESCO is organized 


The General Conference consists of delegates ap- 
pointed by the member nations. It meets every two 
years. The conference decides on UNESCO policies and 
programs. It approves the budget and passes staff regu- 
lations. The conference selects the Executive Board and 
appoints the director-general of UNESCO. It admits new 
members to UNESCO and prepares conventions and 
recommendations for approval by the member nations. 
Most conference meetings take place in Paris. 

The Executive Board has 51 members. They are 
elected to four-year terms and may be reelected. The 
board meets in regular session at least twice a year. It 
supervises UNESCO programs, prepares the General 
Conference agenda, recommends new member nations, 
and nominates the director-general. 

The Secretariat administers UNESCO's programs. 
People from most member nations work in the Secre- 
tariat. They include administrators, general service per- 
sonnel, and various specialists. Some of these people 
work at UNESCO headquarters. Others work in the field. 

The director-general, the chief administrative officer 
of UNESCO, appoints and directs the Secretariat. This 
executive officer also makes regular reports on UNESCO 
activities to member nations and the Executive Board, 
and submits work plans and budget estimates to the 
board. The director-general is elected to a six-year term 
and may be reelected. 

The national commissions of the member nations 
advise their governments. They also assist the delega- 
tions to the General Conference. Most commission 
members come from national organizations interested 
in education, science, and culture. 


History 


After World War | (1914-1918), most of the Allies 
joined in an international organization called the League 
of Nations (see League of Nations). The League recog- 
nized the importance of promoting intellectual coopera- 
tion among the nations of the world. It supported the In- 
ternational Institute of Intellectual Cooperation, an 
association of individuals located in Paris. This group 
and the International Bureau of Education in Geneva lat- 
er served as models for UNESCO. Also, during World 
War II (1939-1945), the Conference of Allied Ministers of 
Education met regularly in London. These officials were 
especially concerned with reviving educational systems 
that had been weakened or destroyed by the war. 

The United Nations Charter was signed in San Fran- 
cisco during June 1945. In November of that year, the 
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United Nations Conference for the Establishment of an 
Educational and Cultural Organization met in London. 
Scientists persuaded the planners to add a reference to 
science in the title of the proposed agency. Government 
representatives of 44 nations drew up the Constitution 
of UNESCO, and UNESCO officially came into existence 
on Nov. 4, 1946. By that date, 20 governments had rati- 
fied the Constitution. 

As UNESCO has grown, it has become increasingly 
difficult for its members to agree on priorities. New 
members—especially newly independent states—have 
had new ideas about how UNESCO should use its re- 
sources. Both decisions and decision-making proce- 
dures have become more controversial. As a result, 
UNESCO has not always received the support it needs 
to accomplish its goals. 

Four nations have withdrawn from UNESCO since its 
founding. In 1956, South Africa left the organization 
when its government accused UNESCO of interfering in 
the country's racial problems. South Africa rejoined 
UNESCO in 1994. The United States withdrew in 1984 
and the United Kingdom in 1985 because of what their 
governments viewed as UNESCO's anti-Western bias, its 
efforts to restrict press freedom, and its wasteful man- 
agement methods. The United Kingdom rejoined the or- 
ganization in 1997. Singapore left UNESCO in 1985 be- 
cause its government felt that the country was expected 
to make too large a contribution to the UNESCO budget. 

James P. Sewell 

See also Huxley, Sir Julian Sorell; Library (Internation- 
al library programs); United Nations. 


Additional resources 


Coate, Roger A. Unilateralism, Ideology, and U.S. Foreign Policy: 
The United States In and Out of UNESCO. Rienner, 1988. 

Spaulding, Seth, and Lin, Lin. Historical Dictionary of the United 
Nations Educational, Scientific and Cultural Organization 
(UNESCO) Scarecrow, 1997. 

Ungulate, UHNG gyuh lihtor UHNG gyuh layt, is any 

mammal whose toes end in hoofs. The name comes 

from the Latin word ungula, meaning hoof Scientists di- 








Odd-toed ungulate 
(Horse) 


Even-toed ungulate 
(Cow) 


WORLD BOOK itlustrations by John D) Dawson 


Ungulates are hoofed mammals that may be divided into two 
groups, those that have odd-toed hoofs and those that have 
even-toed hoofs. A horse’s odd-toed hoof, above /eft, has only 
one toe. A cow's even-toed hoof, above right, has two toes. 
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vide ungulates into two groups, odd-toed ungulates and 


even-toed ungulates. Odd-toed ungulates include hors- 
es, which have one toe on each foot, and rhinoceroses, 
with three. Even-toed ungulates include deer, with two 


toes per foot, and pigs, with four. Ungulates are the only 


horned mammals, but not all ungulates have horns. All 
ungulates are herbivores (animals that eat chiefly plants). 
Elephants, the largest land animals, are ungulates. 
Valerius Geist 
Related articles in World Book include: 


Alpaca Dromedary Karakul 
Antelope Elephant Llama 
Babirusa Giraffe Musk ox 
Bighorn Goat Okapi 
Boar, Wild Guanaco Peccary 
Buffalo Herbivore Rhinoceros 
Camel Hippopotamus Ruminant 
Caribou Hog Sheep 
Cashmere Hom Vicuna 
goat Horse Wart hog 
Cattle Ibex Yak 
Deer 


UNICEF, YOO nuh seht is the commonly used name 
for the United Nations (UN) agency officially called the 
United Nations Children’s Fund. The name comes from 
the agency's original titte—United Nations International 
Children’s Emergency Fund. 

UNICEF aids children in over 100 countries by assist- 
ing governments in such areas as health care, nutrition, 
water supply and sanitation, education, and services for 
pregnant women and women with young children. In 
addition, the agency provides relief supplies in emer- 
gencies. 

UNICEF works to protect the rights of every child as 
expressed in the Convention on the Rights of the Child. 
This convention, adopted by the UN General Assembly 
in 1989, includes the rights to health care, proper nutri- 
tion, education, freedom of expression, and protection 
from unfair treatment. The agency was created in 1946 
to help children in Europe after World War II. In 1965, 
UNICEF received the Nobel Peace Prize for its accom- 
plishments. 

UNICEF depends entirely on voluntary contributions. 
Most of its income comes from governments. 

Critically reviewed by UNICEF 
Unicorn is a legendary, one-horned animal described 
in ancient and medieval literature. Although there is no 
evidence that such an animal ever lived, many people 
believed in unicorns. 

About 2,400 years ago, a Greek physician named Cte- 
sias wrote about a strange animal said to live in India. 
This animal resembled a wild ass and had a white body, 
blue eyes, and a single horn on its forehead. 

In early Christian legends, the unicorn was as small as 
a goat but so fierce that no hunter could capture him by 
force. The only way to catch a unicorn was to send a 
maiden alone into the forest. When the unicorn found 
the maiden, he would rest his head in her lap and fall 
asleep. 

During the Middle Ages, stories about unicorns be- 
came increasingly popular. Many medieval paintings 
and tapestries featured images of these animals. Nobles 


purchased objects believed to be unicorn horns for ex 
tremely high prices. Most of these objects were the 
tusks of walruses or of unusual whales called narwhals. 
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Detail of a tapestry (1490-1500); Musée de Cluny, Paris (French Government Tourist Office) 
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The unicorn is a legendary animal. Many European paintings 
and tapestries featured images of unicorns. This tapestry is part 
of a famous set called The Lady with the Unicorn. 


Today, the unicorn remains a popular character in fanta- 
sy literature. Carl Lindahl 
See also Tapestry (picture). 
Unicycle is a vehicle with a seat and frame mounted 
above a single wheel. The rider causes the unicycle to 
move forward or backward by rotating two pedals with 
the feet. Unicycles are ridden by children and adults and 
are used primarily for recreation. People often juggle 
objects or perform other stunts while riding unicycles. 
Unicycles first appeared in the late 1800's as part of 
circus acts and similar entertainments. These early mod- 
els were handcrafted by their riders. In the mid-1900's, 





Schwinn Bicycle Company 


A unicycle, center, has only one wheel and no handlebars. Rid- 
ers steer with their feet and by shifting their weight. 





several bicycle companies began manufacturing unicy- 
cles in the United States for sale to the general public. 
Today, some bicycle stores sell models in standard sizes 
with seats as high as 6 feet (1.8 meters) above the 
ground. Unicycles more than 6 feet high and specialty 
unicycles must still be handmade. 

Critically reviewed by the Unicycling Society of America, Inc. 
Unidentified flying object (UFO) is a light or object 
in the air that has no obvious explanation. Some people 
believe UFO's are spaceships from other planets. How- 
ever, investigators discover ordinary explanations for 
most UFO sightings, largely because most witnesses are 
generally reliable individuals. UFO hoaxes are rare. 

Many reported UFO’s are actually bright planets, 
stars, or meteors. People have reported aircraft, mis- 
siles, satellites, birds, insect swarms, and weather bal- 
loons as UFO's. Unusual weather conditions also can 
create optical illusions that are reported as UFOs. 

Investigators can explain all but a small percentage of 
UFO reports. The remainder may be due to an unknown 
phenomenon or merely to limitations in human percep- 
tion, memory, and research. Most scientists believe that 
there is not enough reliable evidence to connect these 
sightings with life from other planets. 

Some UFO’s are called flying saucers. This term was 
coined by the press in 1947 to describe a sighting by 
Kenneth Arnold, a civilian pilot, who reported unknown 
objects speeding through the air. 

Beginning in 1952, the United States Air Force, ina 
program called Project Blue Book, investigated about 
12,000 UFO reports to determine whether UFO's were a 
potential threat to national security. In addition, from 
1966 to 1968, the Air Force sponsored an independent 
study of UFO's by scientists at the University of Col- 
orado. The Colorado scientists advised the Air Force 
that further study of UFO’s was not likely to produce 
useful information concerning a security threat. As a re- 
sult, the Air Force ended Project Blue Book in 1969. 

Nevertheless, many people throughout the world 
continue to believe that UFO's are spacecraft from other 
planets. Accounts of encounters with alien visitors have 
appeared in many books, newspaper articles, motion 
pictures, and TV programs. Some people have even re- 
ported that they have been abducted by aliens. 

But even believers in alien encounters disagree over 
certain famous cases. Particularly controversial is the 
use of hypnosis to obtain previously unremembered, or 
perhaps imaginary, information. James Oberg 

See also Extraterrestrial intelligence. 


Additional resources 


Clark, Jerome. The UFO Encyclopedia. 2 vols. 2nd ed. Omni- 
graphics, 1998. 

Hynek, J. Allen. The UFO Experience. 1972. Reprint. Marlowe, 
1998. 

Marsh, Carole. Unidentified Flying Objects and Extraterrestrial 
Life. 21st Century Bks., 1996. Younger readers. 

Randles, Jenny. UFOs and How to See Them. Sterling, 1992. 


UNIDO. See United Nations Industrial Development 
Organization. 

Uniform Code of Military Justice is a set of laws 
that establishes a military justice system in the United 
States. The laws apply to all members of the U.S. armed 
forces. The code prohibits certain conduct as criminal 
and provides for a system of courts and judges to try 
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military members accused of violating the laws. It also 
outlines the procedures to be followed in these cases. 

The code’s list of crimes includes such offenses as 
murder, rape, and robbery. It also includes typically mili- 
tary offenses, such as desertion, disobedience of an or- 
der, and disrespect to a superior officer. In addition, the 
code bans any other conduct that may be damaging to 
good order and discipline or that may bring discredit on 
the armed forces. Such conduct includes bribery, adul- 
tery, and negligent homicide. The courts outlined by the 
code include (1) trial courts, called courts-martial; (2) one 
intermediate appellate court for each branch of the 
armed forces, called a court of military review; and (3) a 
top military appellate court, called the United States 
Court of Military Appeals. Robert C. Mueller 

See also Court-martial; Court of Military Appeals, 
United States. 

Union, Act of, in Canadian history, united the colonies 
of Upper Canada and Lower Canada. These colonies oc- 
cupied much of what is now Ontario and Quebec. The 
British Parliament passed the act in 1840, and it took ef- 
fect in 1841. Upper and Lower Canada had been created 
in 1791 out of the province of Quebec, which Britain 
gained from France in 1763. The colonies were created 
to provide separate governments for the chiefly British 
Ontario region and the mainly French Quebec region. 
However, political unrest in the 1830's led to calls for the 
colonies to be reunited. 

The Act of Union provided for a single governor of 
the united province, which was called the Province of 
Canada, and a legislative council of at least 20 members 
appointed by the governor. The former colonies elected 
42 members each to a legislative assembly. The Act of 
Union made English the only official language of the 
legislature, but French was added in 1848. The act did 
not result in stable government, but it encouraged eco- 
nomic development and paved the way for the creation 
of the Dominion of Canada in 1867. J. M. Bumsted 
Union, Labor. See Labor movement. 

Union Jack is the name sometimes used for the na- 
tional flag of the United Kingdom, officially called the 
British Union Flag. The United States Jack has been 
called a union jack. See also Flag (picture: Historical 
flags of the world). 

Union of Needietrades, Industrial and Textile 
Employees, also called UNITE, is a North American la- 
bor union. The union’s members work in the clothing in- 
dustry, in the shoe and headwear industries, and in tex- 
tile mills, laundries, dry cleaning shops, and retail stores. 
The union is affiliated with the American Federation of 
Labor and Congress of Industrial Organizations (AFL- 
CIO) and the Canadian Labour Congress. UNITE has lo- 
cal unions throughout the United States and in Puerto 
Rico and Canada. 

UNITE was formed in 1995 by a merger between the 
International Ladies’ Garment Workers Union (ILGWU) 
and the Amalgamated Clothing and Textile Workers 
Union (ACTWU). The ILGWU had been founded in 1900. 
ACTWU was formed in 1976, when the Amalgamated 
Clothing Workers of America merged with the Textile 
Workers Union of America. UNITE’s headquarters are in 
New York City. For membership, see Labor movement 
(table). 


and Textile Employees 


Critically reviewed by the Union of Needletrades, Industrial 
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Novosti from Sovtoto 


The rise of the Soviet Union began in the early 1900's. The Bo/sheviks (later called Communists) 
overthrew the Russian government in 1917. The Bolshevik leader V. |. Lenin, above, headed the 
new government, which established the Union of Soviet Socialist Republics in 1922. 


U.S.S.R. 


Union of Soviet Socialist Republics (U.S.S.R.), 
also called the Soviet Union, was the world’s first and 
most powerful Communist country. It existed from 1922 
to 1991. In 1991, the Communist Party lost power, and 
the Soviet Union broke up into a number of independ- 
ent states. 

From the mid-1940ss to the late 1980's, the Soviet 
Union was one of the two world superpowers. The 
other was the United States. Intense rivalry between 
these two countries shaped much of the history of this 
period. 

Before its breakup, the Soviet Union was the largest 
country in the world in area. It covered more than half of 
Europe and nearly two-fifths of Asia. The Soviet Union 
had the third largest population in the world, after China 
and India. 

The Soviet Union was officially created in 1922 when 
Russia joined with three other territories under the 





The contributor of this article is James R. Millar, Professor of 
International Affairs and Director of the Institute for European, 
Russian, and Eurasian Studies at George Washington University. 











name Union of Soviet Socialist Republics. These became 
the first of the country’s 15 union republics. The other 
republics were created and added between 1922 and 
1940. The union republics were Armenia, Azerbaijan, 
Byelorussia (now Belarus), Estonia, Georgia, Kazakhstan, 
Kirghiz (now Kyrgyzstan), Latvia, Lithuania, Moldavia 
(now Moldova), Russia, Tadzhikistan (also spelled Tajiki- 
stan), Turkmenistan, Ukraine, and Uzbekistan. 

Each republic had its own government, but these gov- 
ernments were strictly under the control of the Commu- 
nist central government. In 1991, the Communists fell 
from power after a failed attempt by conservative Com- 
munist officials to overthrow Soviet President Mikhail S. 
Gorbachev. Shortly after the attempted take-over, most 
of the republics declared their independence. All but 
Georgia and the three Baltic republics of Estonia, Latvia, 
and Lithuania formed a loose confederation called the 
Commonwealth of Independent States. The Soviet 
Union ceased to exist. 

At its height, the Soviet Union was an industrial giant, 
ranking second after the United States in total produc- 
tion. For years, it led all other countries in space explo- 
ration. Its armed forces were the largest in the world, 
and its nuclear arsenal was second only to that of the 
United States. However, many Soviet families lived in 
crowded conditions because there was not enough 
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The fall of the Soviet Union came in 1991 after the Commu- 
nists lost power. A jubilant crowd in Moscow, above, displayed 
the banner of the Russian republic in celebration. 


housing. There were often shortages of meat, shoes, 
and many other goods. The Communist leaders con- 
trolled the country’s government, economy, educational 
system, and communications media. They restricted reli- 
gious practices and punished those who opposed their 
policies. 


Government 


The Communist Party. For almost its entire history, 
the Soviet Union was dominated by the Communist 
Party. The Communist Party tolerated no other political 
party. At the time of the country’s breakup, about 16 mil- 
lion people—about 6 per cent of the Soviet population— 
were members of the Communist Party. 

The Communist Party structure was like a pyramid. At 
the bottom of the pyramid were about 440,600 local 
groups called primary party organizations. They were 
set up throughout the U.S.S.R. in such places as facto- 
ries, farms, government offices, and schools. The pri- 
mary party organizations, formerly called ce//s, were re- 
sponsible for local political and economic life. They 
rewarded party members for productivity at work or for 
living according to Communist teachings. They also dis- 
ciplined members for neglecting their duties. 

Just above the primary party organizations were the 
district party organizations. The district organizations 
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operated under the regional party organizations, which, 
in turn, reported to the republic party organizations. 

At the top of the Communist Party pyramid were the 
party congresses, which met periodically— usually every 
five years. Thousands of delegates from party organiza- 
tions throughout the country attended these con- 
gresses. Each congress elected a Central Committee to 
handle its work. The Central Committee, in turn, elected 
a Politburo (Political Bureau) and a Secretariat. In actual 
practice, the Politburo and the Secretariat selected their 
own members and those of the Central Committee. 

The Politburo was the most powerful body in the So- 
viet Union. It set all important policies. The Secretariat 
managed the daily work of the Communist Party. The 
general secretary, or chairman, of the Central Commit- 
tee headed the Politburo and the Secretariat and was 
the most powerful person in the U.S.S.R. 

A Soviet citizen who wanted to join the Communist 
Party would enter at the lowest level, applying to join a 
primary party organization. A candidate had to be at 
least 18 years old and had to be recommended by three 
members of the primary party organization. Both the pri- 
mary and district party organizations had to approve the 
applicant. The candidate then was required to wait a 
year before being approved as a full member. The proc- 
ess was designed to permit only those who were most 
loyal to Communist ideals to join the party. 

National government. The main body of the official 
Soviet central government was a two-house federal par- 
liament called the Supreme Soviet of the U.S.S.R. Soviet 
is a Russian word meaning council. The two houses 
were the Soviet of the Union and the Soviet of Nationali- 
ties. The members of each house were called deputies. 
The number of deputies to the Soviet of the Union from 
each republic depended on population. Each republic— 
and certain other political units within the Soviet 
Union—sent a fixed number of deputies to the Soviet of 
Nationalities. Almost all the members of the Supreme 
Soviet of the U.S.S.R. were Communist Party members. 

The formal duties of the Supreme Soviet were to 
write laws and supervise the administration of the gov- 
ernment. But for most of the country’s history, the parlia- 
ment met only twice a year for a week or less. It passed 
without question all proposed laws, which came from 
the Communist Party's leaders. The chairman of the Su- 
preme Soviet served as head of state, legislative leader, 
and commander of the armed forces. 

The Soviet government included two other important 
bodies. These were the Presidium of the Supreme So- 
viet and the Council of Ministers. The members of both 
bodies were officially elected by the Supreme Soviet. 
But they were actually chosen by Communist Party lead- 
ers. The Presidium handled legislative matters. The 
Council of Ministers was the highest executive body of 
the government, with primary responsibility for the 
economy. 

The Committee on State Security, known as the KGB, 
was an agency of the Council of Ministers. It was the 
governments political police system and had offices and 
agents throughout the Soviet Union. 

Local government. [n addition to the union repub- 
lics, the Soviet Union included various autonomous re- 
publics, autonomous regions, and autonomous areas. 
Autonomous means self-governing, but the autono- 
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The Supreme Soviet was the 
parliament of the Soviet gov- 
ernment. It met twice a year to 
pass laws proposed by Com- 
munist Party leaders. 





Rudi Frey, Time Magazine 


The republics of the U.S.S.R. The U.S.S.R. covered more than half of Europe and nearly two-fifths of Asia. This map shows the 
country's 15 republics and the dates when they became republics. The country dissolved in 1991. 
The republics are now independent nations. 
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mous republics, regions, and areas actually had little 
control over their own affairs. The political structure of 
the union republics and the autonomous republics was 
much like that of the entire country. Each republic was 
governed by a supreme soviet with a presidium, and a 
council of ministers. Each one also had its own constitu- 
tion. The lower levels of local government, from autono- 
mous regions to small districts, had soviets of people's 
deputies. 

Armed forces of the U.S.S.R. were the largest in the 
world. At the time of its breakup, the Soviet Union had a 
total of about 4 million people in its army, navy, and air 
force. 


People 


The population of the Soviet Union consisted of more 
than 100 ethnic groups. The Soviet republics were set 
up on the basis of ethnic groups and carried their 
names. For example, Georgians lived mainly in the Geor- 
gian Soviet Socialist Republic (now the independent na- 
tion of Georgia), and Armenians were centered in the 
Armenian Soviet Socialist Republic (now independent 
Armenia). 

Slavic ethnic groups made up about 70 per cent of the 
total Soviet population. The Russians, the largest Slavic 
group, made up about half of the country’s population. 
They lived throughout the country and held an exces- 
sively large share of leadership positions in the various 
governments. The Ukrainians were the second largest 
Slavic group, and the Belarusians (then called Bye/orus- 
sians) were the third largest. In 1991, the Ukrainians and 
Belarusians formed their own independent nations. 

Turkic peoples ranked second in number to Slavic 
peoples in the Soviet Union. The largest Turkic groups 
included the Uzbeks, the Kazakhs, the Kyrgyz (then 
spelled Kirghia people, and the Turkmen. These four 
Turkic groups also formed their own independent na- 
tions. Other ethnic groups who gained nationhood in- 
cluded the Tajiks (then spelled 7adzhiks) and the 
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Soviet military power pa- 
raded through Red Square in 
Moscow in annual May Day 
celebrations. The Soviet 
armed forces had about 4 mil- 
lion members and ranked as 
the largest in the world. 
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Moldovans, whom the Soviets called Mo/davians. 

Minority groups in the Soviet Union included Finno- 
Ugric peoples and Germans. Many small Siberian 
groups, related to Native Americans of the Far North, 
made their homes in the Arctic. 

Each nationality in the Soviet Union tried to preserve 
its own language and culture. But a number of govern- 
ment policies were aimed at merging groups into one 
common culture, based on Russian. The Russian lan- 
guage was used everywhere. Languages once written in 
the Roman or Arabic alphabets had to use the Cyrillic al- 
phabet of the Russian language. Those who supported 
the single-culture idea were given many top political 
and economic positions. Their privileged status caused 
friction with minority ethnic groups. 

Ethnic differences also led to conflicts between non- 
Russian groups. In the late 1980's, for example, violence 
broke out between Armenians and Azerbaijanis. The Ar- 
menians demanded that Nagorno-Karabakh, a district of 
Azerbaijan largely populated by Armenians, be made 
part of Armenia. 

Jews, who were listed as a nationality group by the 
Soviet census, faced widespread discrimination in the 
Soviet Union. During most of the 1900's, the government 
discouraged the practice of Judaism and Jewish cus- 
toms, and it restricted Jewish emigration. 


Way of life 


Personal freedom. For much of Soviet history, espe- 
cially during the 1930's, the people lived in fear. The se- 
cret police arrested millions of citizens suspected of 
anti-Communist views or activities. The victims were 
shot or sent to prison camps. In the late 1980's, the gov- 
ernment began to grant the people greater freedom. It 
allowed criticism of the Soviet system. Also, the works 
of writers whose views had been officially condemned 
were permitted to be read openly. 

Until 1990, the Communists restricted religious prac- 
tices. They were officially atheists (people who believe 
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there is no God). They looked on religion as an anti- 
Communist force. Religious worship survived in the So- 
viet Union, however, and the restrictions gradually de- 
creased. In 1990, the government promised freedom of 
religion. 

Privileged classes. The early Communists hoped to 
achieve a classless society—a society with neither rich 
nor poor people. The government took over all privately 
owned factories, farms, and other means of production. 
It abolished income from real estate and other private 
property. The government provided such benefits as 
free medical and hospital care. The goal, as stated by 
Karl Marx, the German philosopher whose ideas formed 
the basis of Communism, was, “From each according to 
his abilities, to each according to his needs.” In theory, 
everyone would serve society in the best way possible, 
and no one would have any special claims. 

The Communists failed to achieve a classless society. 
The old classes that possessed special rights based on 
inherited rank and wealth disappeared. However, new 
groups with special rights developed under the Soviet 
system. These groups included top officials of the Com- 
munist Party and the government, and also some profes- 
sional people, including certain favored artists, engi- 
neers, scientists, and sports figures. They received 
automobiles, comfortable apartments and dachas (coun- 
try homes), and other luxuries most Soviet citizens did 
not have. 

City life. By 1990, about two-thirds of the Soviet peo- 
ple lived in urban areas. Cities were crowded, and most 
families lived in small and poorly maintained but cheap 
apartments. Housing shortages forced some families to 
share space and kitchen or bathroom facilities with 
other families. 

Because the government kept prices artificially low, 
there were frequent shortages of meat, shoes, soap, and 
many other goods. Shoppers often had to spend much 
time looking for what they wanted. They often had to 
wait in line for hours for quality or imported goods. 

Rural life. Living conditions in the rural areas of the 
Soviet Union were poorer than in the cities. In rural vil- 
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Modern apartment buildings were built by the government 
in cities throughout the Soviet Union in an effort to reduce a 
shortage of housing in the nation’s urban areas. 


lages, many people lived in small log huts or in commu- 
nity apartments. Many of the families had no gas, 
plumbing, or running water, and some did not have 
electricity. There were fewer stores in the villages, and 
stores carried a smaller variety of goods. 

Most people in rural areas traditionally worked on 
huge government-controlled farms. Farmers were al- 
lowed to cultivate small plots of land for private use and 
to keep a few animals. Farmers could sell dairy prod- 
ucts, meat, and vegetables produced on this land for 
private income. These private plots produced about 
one-fourth of the total value of agricultural production 
in the U.S.S.R. 

Education. During the early 1900's, Russia was 
largely a country of poor, uneducated peasants. After 
the Communists seized control, they strongly promoted 
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Long lines of shoppers, 
such as those waiting to buy 
sausage, /eft, became com- 
mon in the Soviet Union be- 
cause of frequent shortages 
of meat and many other con- 
sumer goods. 





education. Highly trained managers and workers were 
needed to build up the country. To meet this need, the 
government expanded its schools and made major im- 
provements in education. The schools stressed science 
and technology. Soviet achievements in these fields 
were among the highest in the world. 

Soviet children had to attend school for 11 years, 
from the age of 6 to 17. Education was free. In addition 
to schoolwork, students were graded on classroom be- 
havior and leadership in group activities, both in class 
and after school. 

The Soviet Union had many schools for gifted chil- 
dren, who were chosen by examination. These schools, 
beginning in the first grade, provided extra instruction 
in the arts, languages, or mathematics and science. 

After ninth grade, many students attended technical 
or trade schools. These schools trained young people to 
be skilled technicians and workers in agriculture, engi- 
neering, industry, and other fields. The Soviet Union 
also had about 70 universities and more than 800 techni- 
cal institutes and other schools of higher education. 

Science and technology. The government estab- 
lished many research institutions and employed hun- 
dreds of thousands of scientists, engineers, and techni- 
cians. These specialists made it possible for the Soviet 
Union to become an industrial and military power. So- 
viet scientists developed new processes and new tech- 
nology for industries and new weapons for defense. In 
addition, their work enabled the U.S.S.R. to lead the 
world in space exploration. In 1957, the Soviet Union 
launched Sputnik 1, the first artificial satellite. In 1961, 
Soviet air force officer Yuri A. Gagarin orbited the earth 
and became the first person to travel in space. 

The arts. For most of the history of the Soviet Union, 
the Communist Party attempted to control all artistic ex- 
pression. The government permitted only an art style 
called socialist realism, which emphasized the goals and 
benefits of Soviet socialism. Such writers as Boris Pas- 
ternak and Alexander Solzhenitsyn were disciplined for 
criticizing Communism. The publication of most of their 
works was prohibited in the Soviet Union for years. In 
the late 1980's, however, the Soviet government began 
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Sports received strong support from the Soviet government. 
Soviet gymnast Olga Korbut, above, won two gold medals in the 
1976 Summer Olympics. 
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Soviet cosmonaut Yuri A. Gagarin became the first person to 
travel in space when he orbited the earth on April 12, 1961. 
From the mid-1950's through the 1970's, the Soviet Union and 
the United States competed for leadership in space exploration. 


to allow artists much greater freedom in their work. 

Even under the strict controls, a number of Soviet art- 
ists made noteworthy achievements. Pasternak and Sol- 
zhenitsyn won the Nobel Prize for literature. Director 
Sergei Eisenstein became famous for his methods of 
film editing. The music of composers Aram Khachatu- 
rian, Sergei Prokofiev, and Dimitri Shostakovich re- 
ceived worldwide attention. The Moscow Art Theater, 
founded in 1898, remained the most respected theater 
company in the Soviet Union. The Bolshoi Theater Ballet 
and the Kirov Ballet continued to earn international fame 
for the brilliant technical skill and dramatic dancing of 
their performers. 


Economy 


The Soviet Union developed the world’s largest cen- 
trally planned economy. Until the mid-1980's, the Soviet 
Union ranked second after the United States in produc- 
tion of goods and services. The government owned the 
country’s banks, factories, land, mines, and transporta- 
tion systems. It planned and controlled the production, 
distribution, and pricing of all important goods. 

Beginning in 1928, the Soviet economy grew rapidly 
under a series of plans emphasizing industrialization. 
But improvements in living conditions lagged behind 
the growth of the economy. The country’s participation 
in World War II (1939-1945) caused a major economic 
setback. The standard of living rose rapidly between 
1953 and 1975. But it then stopped improving and re- 
mained stalled far below that of the United States. 

In the late 1980's, the Soviet leadership began a major 
reform of the economy called perestroika (pronounced 
PEHR Uh STROY kuh) in an attempt to promote innova- 
tion, to increase efficiency, and to respond to consumer 
wants. The reform called for state enterprises to be 
more independent from central control and authorized 
private cooperative businesses run by individuals and 
families. Perestroika also included plans for the Soviet 
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Union to become more competitive in international 
trade. In spite of these efforts, economic problems con- 
tinued until the Soviet Union was dissolved. 

Manufacturing. During the 1920s, the U.S.S.R. was 
mainly a farming country. But it had been developing its 
industry since the late 1800's, and under Communism it 
became an industrial giant. Only the United States out- 
ranked the Soviet Union in the value of manufactured 
products. 

In 1928, the Soviet Communist leaders began the first 
of a series of five-year plans to promote industry. Each 
plan set up investment programs and production goals 
for a five-year period. At first, the government chiefly 
developed factories that produced heavy-industry prod- 
ucts, including chemicals, construction materials, ma- 
chine tools, and steel. Heavy industry, especially steel- 
making, expanded rapidly. But housing construction and 
the production of consumer goods lagged seriously 
right to the end. 

The Soviet government had widespread control over 
the operation of individual factories. Government agen- 
cies told factory managers which products to make, 
how many items of each to produce, and where to sell 
them. The government took about three-fifths of the fac- 
tories profits in taxes. The factories used the remaining 
profits to improve production and for bonuses to man- 
agers and workers. 

Agriculture. The U.S.S.R. had more farmland than 
any other country in the world. Its farmland covered 
more than 21 million square miles (5.8 million square 
kilometers), over a fourth of the entire country. The So- 
viet Union was one of the world’s two leading crop- 
producing countries. The United States was the other 
leader. The U.S.S.R. had more than twice as much farm- 
land as the United States, but U.S. farmland is generally 
more fertile. In addition, much of the farmland in what 
was the Soviet Union lies near the Arctic Circle, where 
growing seasons are short, or in regions of light rainfall. 
Many Soviet government farm production plans were 
impractical and interfered with the farm manager's job 
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Heavy industry, such as steelmaking, above, helped the 
U.S.S.R. become an industrial giant. In the late 1980's, the Soviet 
Union produced more steel than any other nation. 


of making the best use of the land and workers. 

In the 1980's, about two-thirds of the farmland in the 
U.S.S.R. consisted of some 22,000 sovkhozy (state farms). 
These huge farms averaged about 42,000 acres (17,000 
hectares) in size. The state farms were operated like gov- 
ernment factories, and the farmworkers received wages. 

About a third of the farmland in the U.S.S.R. consisted 
of some 26,000 ko/khozy (collective farms), which were 
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The leading farmworkers 
on a State farm received an 
award for a good harvest 
from the Communist Party. 
The Soviet government 
owned and operated huge 
state farms, and it paid wages 
to the people who worked on 
these farms. 





controlled by the government but managed in part by 
the farmers. These farms averaged about 16,000 acres 
(6,500 hectares). In general, a collective farm supported 
about 500 households. The collective farmers were paid 
wages and a share of the production and profits. Fami- 
lies on collective farms could farm small plots for them- 
selves and sell their products privately. 

Foreign trade played only a small part in the Soviet 
economy because the country’s policy was to be self- 
sufficient. The Soviet Union's enormous natural re- 
sources provided almost all the important raw materials 
needed. No other country had so much farmland, so 
many mineral deposits or forests, or so many possible 
sources of hydroelectric power as the Soviet Union had. 

The country's major exports were lumber and wood 
products, machinery, natural gas, petroleum, and steel. 
Its main imports were consumer goods—including 
grain—and industrial equipment. Most of the Soviet 
Union's trade was with the countries of Eastern Europe, 
including Bulgaria, Czechoslovakia, Hungary, and 
Poland. The Soviet Union's chief trading partners out- 
side of Eastern Europe were Cuba, Finland, France, Ger- 
many, Italy, and Japan. 


History 


This section traces the major developments of the his- 
tory of the Soviet Union, from the country’s founding in 
1922 until its breakup in 1991. The section begins with 
the revolution of 1917, which led to Communist rule in 
Russia. For the history of Russia before 1917 and after 
1991, see Russia (History). 

Background of the revolution. Since the mid-1500's, 
Russia had been ruled by leaders called czars. Under the 
czars, the country remained far behind the industrial 
progress made in Western Europe. Most of the people 
were poor, uneducated peasants. They farmed the land 
with the same kinds of simple hand tools their ancestors 
had used. Through the years, revolts against the harsh 
rule of the czars had occasionally broken out, but these 
revolts were not successful. 

In the late 1890's, discontented Russians formed sev- 
eral political organizations. One group, the Marxists, fol- 
lowed the socialist teachings of Karl Marx, a German so- 
cial philosopher. The Marxists established the Russian 
Social Democratic Labor Party. The Bolsheviks (later 
called Communists) made up a group within that party. 
The Bolshevik leader was Vladimir I. Ulyanov, who used 
the name V. I. Lenin. 

After an economic depression began in Russia in 
1900, a number of student protests, peasant revolts, and 
worker strikes broke out In 1905, two uprisings were 
crushed by government troops, but the revolutionary 
movement continued to gain strength underground. 
The uprisings forced the czar to establish a fully elected 
lawmaking body, the Duma. 

The February Revolution. World War | began in 
1914. Germany declared war on Russia in August of that 
year. During the war, Russia had enormous losses, and 
the people suffered severe shortages of food, fuel, and 
housing. Untrained Russian troops behind the fighting 
lines feared being sent to the front, where they might be 
killed. The townspeople and soldiers were tense and an- 


ry. 
Early in March 1917, the people revolted. (The month 


Union of Soviet Socialist Republics 35 


was February in the old Russian calendar, which was re- 
placed in 1918.) Riots and strikes over shortages of 
bread and coal grew more violent in the capital, Petro- 
grad. (The city of Petrograd was known as St. Petersburg 
until 1914, was renamed Leningrad in 1924, and again 
became St. Petersburg in 1991.) Troops were called in to 
halt the uprising, but they joined it instead. The people 
of Petrograd turned to the Duma for leadership. Czar 
Nicholas Il ordered the Duma to dissolve itself, but the 
parliament ignored his command. The Duma estab- 
lished a provisional (temporary) government. Nicholas 
had lost all of his political support, and he gave up the 
throne on March 15. Nicholas and his family were then 
imprisoned. Bolshevik revolutionaries killed them in July 
1918. 

A Soviet of Workers and Soldiers’ Deputies was also 
formed in Petrograd in March. It was a rival of the provi- 
sional government Many similar soviets were set up 
throughout Russia. In April, Lenin demanded “all power 
to the soviets,” and, in July, armed workers and soldiers 
tried to seize power in Petrograd. They failed. Lenin fled 
to Finland. Some of his followers escaped or were 
jailed. Others were driven underground. Later that 
month, Alexander F. Kerensky, a socialist, became pre- 
mier. 

The October Revolution. General Lavr Kornilov, the 
army commander in chief, planned to seize power from 
Kerensky. But the local soviets throughout Russia rallied 
behind Kerensky. So did the Bolsheviks. The general ad- 
vanced on Petrograd in September 1917, but his group 
broke up before reaching the city. After this episode, the 
soviets became more radical. Many army units support- 
ed the Bolsheviks. 

Lenin returned from Finland in October and con- 
vinced the Bolsheviks that they should try to seize pow- 
er. He hoped a revolution would set off other socialist 
revolts in Western countries. Lenin's most capable as- 
sistant, Leon Trotsky, helped him plan the take-over. On 
November 7 (October 25 in the old Russian calendar), 
the armed workers took over important points in Petro- 
grad. After a bloody struggle in Moscow, the Bolsheviks 
controlled that city by November 15. 

The Bolsheviks formed a new Russian government, 
headed by Lenin. The peasants had already seized much 
farmland from Russian nobles and the czarist state. For a 
time, Lenin endorsed these land seizures. He permitted 
workers to control the factories and to play important 
roles in the local soviets. But after a civil] war broke out 
between the Bolsheviks and their opponents, the gov- 
ernment tightened control and forced the peasants to 
give the government most of their products. The gov- 
ernment also took over Russian industries and set up 
central management bureaus to control them. The Che- 
ka, a secret police force, was established. 

After the Bolsheviks seized the government, Russia 
withdrew from World War I and began peace talks with 
Germany. In March 1918, Russia signed the Treaty of 
Brest-Litovsk with Germany. Under the treaty, Russia 
gave up large areas, including the Baltic states, Finland, 
Poland, and Ukraine. After the war, Armenia and Geor- 
gia set up independent republics. 

In 1918, the Bolsheviks moved the Russian capital 
back to Moscow, which had been the center of govern- 
ment until Czar Peter | made St. Petersburg the capital in 
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1712. The Bolsheviks also changed the name of their 
Russian Social Democratic Labor Party to the Russian 
Communist Party. They later changed the name to the 
Communist Party of the Soviet Union. They organized 
the Red Army, which was named for the color of the 
Communist flag. The Communists themselves were 
called Reds. 

Civil war. From 1918 to 1920, Russia was torn by war 
between the Communists and the anti-Communists, 
called Whites. The peasants believed they would lose 
their lands to their old landlords if the Whites won, and 
so they generally supported the Reds. The Whites were 
aided by troops from Britain, France, Japan, the United 
States, and other countries that opposed the Communist 
government. But these nations helped little because 
they were unwilling to fight another war after World 
War |. The Whites were poorly organized, and the Reds 
defeated them. 

After the civil war, the Red Army invaded Georgia, 
Ukraine, and eastern Armenia, and helped put down na- 
tionalist independence movements in Belarus (then 
called Byelorussia) and central Asia. Communist rule 
was gradually established in these areas. 

In 1920, Poland invaded Ukraine in an attempt to expel 
the Communists. The Red Army drove the invaders out 
and nearly reached Warsaw, Poland's capital. But the 
Polish troops, with help from France, finally defeated the 
Red Army. A treaty signed in 1921 gave Poland the west- 
ern parts of Byelorussia and Ukraine. 

The New Economic Policy. By 1921, seven years of 
war, revolution, civil war, famine, and invasion had ex- 
hausted Russia. Millions of people had died. Agricultur- 
al and industrial production had fallen disastrously. 
About 1 } million Russians, many of them skilled and ed- 
ucated, had left the country. The people's discontent 
broke out in new peasant uprisings, in workers strikes, 
and in a sailors’ revolt at the Kronstadt naval base near 
Petrograd. Bolshevik leaders had to compromise to pro- 
tect their revolution. 

In 1921, Lenin established a compromise called the 
New Economic Policy (NEP) to strengthen the country. 
Small industries and retail trade were allowed to oper- 
ate under their own control. The peasants no longer had 
to give most of their farm products to the government. 
The government kept control of the most important seg- 
ments of the economy—banking, heavy industry, the 
transportation system, and foreign trade. The economy 
recovered steadily under the NEP. 

Formation of the U.S.S.R. In December 1922, the 
Communist government established the Union of Soviet 
Socialist Republics (U.S.S.R). Byelorussia, Transcaucasia, 
and Ukraine joined with Russia to make up the union’s 
first four republics. 

During the 1920's, three other union republics were 
established—Tadzhikistan (now spelled Tajikistan), Turk- 
menistan, and Uzbekistan. In 1936, Transcaucasia was di- 
vided into Azerbaijan, Armenia, and Georgia. Kazakhstan 
and Kirghiz (now called Kyrgyzstan) also became union 
republics in 1936. 

Stalin gains power. Lenin became seriously ill in 
1922. A struggle for power developed among members 
of the Politburo. Leon Trotsky ranked after Lenin in pow- 
er. But the next two most important members of the 
Politburo—Lev Kamenev and Grigori Zinoviev—joined 
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1917 A revolution overthrew Czar Nicholas Il in March. The Bol- 
sheviks {later called Communists) seized power in November, 
led by V. 1. Lenin. 

1918-1920 The Communists defeated their anti-Communist op- 
ponents in a civil war. 

1922 The U.S.S.R. was established. Joseph Stalin became general 
secretary of the Communist Party and began his rise to power 
as dictator. 

1930's Millions of Soviet citizens died from a famine and the 
Great Purge. The famine was caused by a government policy 
that forced peasants onto state-owned farms. The Great Purge 
was Stalin’s campaign to kill or imprison his opponents. 

1941-1945 The Soviet Union fought on the side of the victorious 
Allies during World War II. The country suffered heavy casu- 
alties. 

Late 1940's The Soviet Union set up the Iron Curtain to cut off 
contacts between Communist and Western nations. The Cold 
War developed. 

1953 Stalin died, and Nikita S. Khrushchev became head of the 
Communist Party. 

1956 Khrushchev announced a policy of peaceful coexistence 
with the West. He also criticized Stalin’s rule by terror, and 
Soviet life became freer. 

1957 The U.S.S.R. launched Sputnik 1, the first spacecraft to cir- 
cle the earth. 

1958 Khrushchev became premier of the Soviet Union. 

1961 Yuri A. Gagarin, a Soviet air force officer, became the first 
person to orbit the earth. 

1962 The U.S.S.R. set up missile bases in Cuba and then re- 
moved them under pressure from the United States. 

1964 High-ranking Communists forced Khrushchev to retire. He 
was replaced by Leonid I. Brezhnev as head of the Commu- 
nist Party. 

1979-1989 Soviet troops fought in Afghanistan to support a pro- 
Communist Afghan government against rebels. 

1982 Brezhnev died. 

1985 Mikhail S. Gorbachev became Communist Party head. He 
began to introduce new policies of openness and economic 
reform. 

1989 The first contested elections in Soviet history were held. 

1991 Communist rule ended, and the republics declared their 
independence. The Soviet Union was dissolved. 


forces to oppose Trotsky. They chose Joseph Stalin to be 
their partner, greatly strengthening his position as gen- 
eral secretary of the party. 

Stalin’s influence in the party grew rapidly. As general 
secretary, he had the support of the local party secre- 
taries, whose careers were dependent on his approval. 
Stalin defeated his rivals one by one. Trotsky lost power 
in 1925. Stalin then helped to expel from the party his 
own former partners, Kamenev and Zinoviev. Stalin's 
economic program, the First Five-Year Plan, was intro- 
duced in 1928. By 1929, Stalin had become dictator of 
the Soviet Union. 

Stalin's policies. The First Five-Year Plan had two ma- 
jor goals. First, most private enterprises would be taken 
over by the government. The NEP compromise would 
end. Second, the production of such heavy-industry 
products as chemicals, construction materials, machine 
tools, and steel would be expanded rapidly under highly 
centralized control. 

A crisis in grain deliveries to the cities threatened to 
sink the First Five-Year Plan. Stalin forced the peasants 
into collective farms called ko/khozy, where they had to 
give most of their products to the government at low 
prices. These products were needed to supply raw ma- 
terials to industry, to feed the people of the growing 














manufacturing centers, and to pay for imported machin- 
ery. The peasants opposed being forced to join collec- 
tive farms, and destroyed much of their livestock and 
crops in protest. As punishment, Stalin had millions of 
peasants killed or exiled to prison labor camps in Sibe- 
ria and the Aral-Caspian Lowland during the early 1930's. 

In 1932 and 1933, a famine killed 5 million to 7 million 
people in Ukraine and in the Volga and Kuban regions 
of western Russia. The famine resulted from a govern- 
ment policy that forcibly took food from the farmers. 
Farm production lagged and the people's diets suffered, 
but Soviet industries expanded rapidly. 

Many Soviet citizens opposed Stalin's policies during 
the mid-1930s. In order to crush opposition, Stalin 
began a program of terror that was called the Great 
Purge. Secret police, the forerunners of the KGB, ar- 
rested millions of people. Neighbors and even family 
members spied on one another. Fear spread throughout 
the country. Stalin eliminated all real or suspected 
threats to his power by having the prisoners shot or sent 
to labor camps. 

Adolf Hitler had become dictator of Germany in 1933, 
and one of his stated goals was to destroy Communism. 
But Hitler did not want enemies toward both the west 
and the east. In August 1939, the Soviet Union and Ger- 
many signed a nonaggression pact, an agreement that 
neither nation would attack the other. The two countries 
agreed secretly to divide Poland between themselves. 

World War If began when Hitler's troops invaded Po- 
land from the west on Sept. 1, 1939. Two days later, 
France and Britain declared war on Germany. Soviet 
troops invaded Poland from the east on Sept. 17, 1939, 
and soon occupied eastern Poland. On November 30, 
the U.S.S.R. attacked Finland. The Soviet Union had won 
much Finnish territory by March 1940, when Finland had 
to agree to a peace treaty. 

In June 1940, the Red Army moved into Bessarabia 
(then part of Romania) and the Baltic countries of Esto- 
nia, Latvia, and Lithuania, which had become independ- 
ent after the fall of the czar. In August 1940, the Baltic 
countries became separate republics of the Soviet 
Union, and most of Bessarabia became part of the new 
Moldavian Soviet Socialist Republic (now Moldova). 

On June 22, 1941, a huge German force invaded the 
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Joseph Stalin, center, one of 
the cruelest rulers in history, 
was dictator of the U.S.S.R. 
from 1929 to 1953. 


mm, 


ey “ae 
bo an 


AP/Wide World 


U.S.S.R. German warplanes destroyed much of the So- 
viet air force, and Hitler's tanks drove deep into Soviet 
territory. In September, the Germans captured Kiev and 
attacked Leningrad. By December, the Germans came 
close to Moscow. The attack on Leningrad lasted until 
January 1944, when the Germans were finally driven off. 

Britain and the other Western Allies welcomed the 
U.S.S.R. as a partner in the war against Germany. Britain, 
Canada, and the United States began shipping supplies 
to the Soviet Union. The United States joined the Allies 
in December 1941, after the Japanese attack on Pear! 
Harbor. 

By early 1942, the Red Army had driven the Germans 
back from the Moscow area and some other battle- 
grounds. The five-month Battle of Stalingrad (now Vol- 
gograd), which began in late August 1942, was a major 
turning point in the war. By the time the Germans sur- 
rendered, about 300,000 of their troops had been killed 
or captured. 

After the victory at Stalingrad, the Red Army ad- 
vanced steadily across Eastern Europe and into eastern 
Germany. As the Red Army swept across Eastern Eu- 
rope, they freed many countries from German control, 
including Czechoslovakia, Hungary, Poland, and Roma- 
nia. In April 1945, Soviet troops began to attack Berlin. 
The city fell to the Red Army on May 2. Germany surren- 
dered to the Allies on May 7. The war in Europe was 
over. 

Results of the war. About 74 million Soviet troops 
were killed in World War Il, and about 5 million were 
wounded. Another 3 million troops were captured and 
died in German prison camps. No other country suf- 
fered so many military casualties. Also, millions of Soviet 
civilians died, whole regions of the U.S.S.R. lay in ruins, 
and much of the Soviet economy was shattered. 

In February 1945, Stalin had met with President Frank- 
lin D. Roosevelt of the United States and Prime Minister 
Winston Churchill of Britain at Yalta in the Crimea. At 
this conference, Stalin promised to help in the war 
against Japan. On August 6, the United States dropped 
on Japan the first atomic bomb used in warfare. Two 
days later, the U.S.S.R. declared war on Japan and in- 
vaded Japanese-held Manchuria and Korea. Soviet 
troops occupied Manchuria for eight months and took 
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Soviet troops halted the eastward advance of Nazi German 
forces at the Battle of Stalingrad in 1942 and 1943, during World 
War Il. The battle marked a major turning point in the war. 


nearly a billion dollars worth of industrial machinery 
from the region. Japan's surrender to the Allies on Sept. 
2, 1945, marked the end of World War Il. 

Beginnings of the Cold War. During World War II, 
Stalin had promised Roosevelt and Churchill to help 
promote freedom throughout the world. After the war, 
however, the Soviet Union cooperated with the Allies 
only in continuing an agreement to occupy the eastern 
zone of Germany and a sector of Berlin. East-West rela- 
tions in Germany became tense. The U.S.S.R. set up a 
Communist police state in its zone and blocked Western 
efforts to unite Germany. 

Red Army units remained in the Eastern European 
countries that they had freed from German control dur- 
ing the war. These units helped Communist govern- 
ments take power in these nations. 

The Communists in Eastern European countries 
formed what seemed to be coalition governments. In 
such governments, two or more political parties share 
power. But the Communists, supported by the Soviet 
Union, seized important government positions and held 
the real power. Their strength grew, and they did not 
permit free elections. By early 1948, Bulgaria, Czechoslo- 
vakia, Hungary, Poland, and Romania had become So- 
viet satellites (countries controlled by the Soviet Union). 
The U.S.S.R. also influenced Communist governments in 
Albania and Yugoslavia. 

In addition, the U.S.S.R. controlled its East German oc- 
cupation zone, which surrounded West Berlin. The So- 
viet Union promised the Western powers freedom to 
move through East Germany to West Berlin. But in June 
1948, Soviet troops blocked all land and water routes to 
West Berlin. The Western powers then flew food and 
other supplies to West Berlin daily. The blockade ended 
in May 1949. 

The U.S.S.R. cut off nearly all contacts between its sat- 
ellites and the West. Its barriers against communication, 
trade, and travel came to be known as the Iron Curtain. 
Distrust grew between East and West. The Cold War, a 
struggle between the two sides for international influ- 
ence and allies, spread through Europe and many other 
regions of the world. 

The rise of Khrushchev. Rapid Soviet industrializa- 
tion resumed after World War Ii under new five-year 


plans. Restrictions on the peasants, which had been 
loosened during the war, again became severe. Rebuild- 
ing heavy industry took priority over producing con- 
sumer goods. The collective farms were reorganized 
and enlarged. Stalin also began a new wave of political 
arrests and executions. Then, on March 5, 1953, he died 
after a stroke. 

No one leader immediately replaced Stalin. A co/lec- 
tive leadership of several men ruled. For almost two 
years, Georgi M. Malenkov held the major leadership 
position as premier, or chairman of the Council of Min- 
isters. During this period, a struggle for power devel- 
oped among Malenkov and other leading Communists. 
Nikita S. Khrushchev became the Communist Party head 
in September 1953. Khrushchev outmaneuvered Malen- 
kav, who was forced to resign in 1955. Nikolai A. Bulga- 
nin became premier, but Khrushchev held the real 
power. Khrushchev defeated his rivals and forced his 
enemies to lose all positions of power. In 1958, Khru- 
shchev became premier as well as Communist Party 
leader. 

At the 20th Communist Party Congress in 1956, Khru- 
shchev openly criticized Stalin to disgrace his rivals and 
began a program to dishonor the former leader. He ac- 
cused Stalin of murdering innocent people and of faulty 
leadership. Buildings, cities, and towns that had been 
named for Stalin were renamed. In addition, pictures 
and statues of Stalin were destroyed. 

Khrushchev's poiicies differed greatly from Stalin’s. 
The secret police did not spread terror, and the govern- 
ment allowed somewhat freer political discussion. Writ- 
ers, painters, scientists, and scholars were permitted 
greater freedom of expression. The workweek was 
shortened to about 40 hours, and workers were allowed 
to quit or change jobs. Khrushchev also sought to raise 
the people's standard of living through greater produc- 
tion of clothing, food, appliances, and other consumer 
goods. 

Soviet relations with the West improved after Stalin‘s 
death. Unlike other Communist leaders, Khrushchev de- 
nied that war with the West was necessary for Commu- 
nism to triumph. In 1956, Khrushchev announced a pol- 
icy of peaceful coexistence. He described it as a means 
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Fidel Castro, /eft, declared Cuba to be Communist and began 


to receive Soviet support. Castro is shown above signing an 


agreement with Soviet leader Nikita Khrushchev. 








of avoiding war while competing with the West in tech- 
nology and economic development. Khrushchev eased 
restrictions on communication, trade, and travel across 
the Iron Curtain. He made friendly visits to several West- 
ern countries, including the United States. But the 
U.S.S.R. still tried to expand its influence by encouraging 
revolts, riots, and strikes in non-Communist countries. 

China's Communist government believed war with 
the West was necessary and criticized the “soft” Soviet 
policy. China also wanted Soviet aid. The dispute be- 
tween the two Communist powers peaked at the 22nd 
Communist Party Congress in Moscow in 1961. The Chi- 
nese premier, Zhou Enlai, suddenly returned to China. 
Only Albania supported China. 

Under Khrushchev, the Soviet Union began to spend 
huge sums on space exploration. In 1957, Soviet scien- 
tists launched Sputnik 1, the first spacecraft to circle the 
earth. In 1961, Yuri A. Gagarin, a Soviet air force officer, 
became the first person to orbit the earth. 

Relations with the United States. In 1960, an Ameri- 
can U-2 plane was shot down over Soviet territory. The 
pilot confessed he had been spying, and President 
Dwight D. Eisenhower admitted that U.S. planes had 
been flying over the Soviet Union taking photographs 
for four years. Khrushchev demanded an apology, but 
Eisenhower refused. Khrushchev then walked out of a 
conference with Eisenhower and French and British 
leaders. 

Another crisis occurred in 1962. The United States 
learned that the Soviet Union had missile bases in Cuba. 
These bases could have launched nuclear attacks 
against the United States or other parts of the Western 
Hemisphere. President John F. Kennedy ordered a naval 
quarantine (blockade) of Cuba and demanded the re- 
moval of all the missiles and bases. The Soviets removed 
their missiles in exchange for the withdrawal of U.S. nu- 
clear missiles from Turkey. 

In 1963, the U.S.S.R., the United States, and Britain 
signed a treaty prohibiting all nuclear weapons tests ex- 
cept those conducted underground. Also in 1963, the 
Soviet Union and the United States set up a direct tele- 
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Arms agreements eased Cold War tensions. Soviet leader Leo- 
nid |. Brezhnev, right, and U.S. President Richard M. Nixon shook 
hands after signing a nuclear weapons treaty in 1974. 
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type connection called the Aot /ine between Moscow 
and Washington, D.C. They hoped it would help prevent 
any misunderstanding from leading to war. 

Brezhnev comes to power. Although Khrushchev 
improved Soviet relations with the West, many of his 
other policies failed. Farm output lagged, and in 1963 
the U.S.S.R. began to buy wheat from the West. Eco- 
nomic growth slowed down, and people criticized the 
many poorly made products. Also, the split with China 
and the retreat in Cuba drew criticism. In 1964, a con- 
spiracy among the highest-ranking Communists led to 
the overthrow of Khrushchev. Khrushchev was replaced 
by Leonid |. Brezhnev as Communist Party head and 
Aleksei N. Kosygin as premier. 

The new leaders took power amid worsening Soviet 
relations with a number of countries. In Eastern Europe, 
several Soviet satellite countries sought to lessen Soviet 
control and follow their own policies. For example, the 
government of Czechoslovakia began a reform move- 
ment to give the people more freedom. In 1968, Soviet 
troops invaded Czechoslovakia and crushed this move- 
ment. In 1969, fighting broke out between the Soviet 
Union and China over a disputed border region. 

In Africa, however, Soviet influence expanded during 
the 1970's. The Soviet Union supplied military equip- 
ment and advisers to Communist groups that sought to 
gain, or keep, control of African lands. 

Like Khrushchev, Brezhnev and Kosygin tried to step 
up the production of consumer goods and the construc- 
tion of housing. The Soviet economy made important 
gains, though it never met government goals. The rate 
of growth of Soviet industrial production began to de- 
cline. Also, agricultural production suffered from plan- 
ning problems and a series of disastrous harvests. As a 
result, the U.S.S.R. continued to import grain from the 
West. 

During the early 1970's, Brezhnev's power increased 
at Kosygin’s expense. By the mid-1970's, Brezhnev was 
dominant. 

Détente. Brezhnev pursued a policy of friendlier rela- 
tions with the West. This easing of tensions between 
East and West became known as détente (pronounced 
day TAHN7). Brezhnev sought détente chiefly to improve 
the Soviet Union's economic and military position. For 
example, the country needed advanced Western tech- 
nology to tap natural resources in Siberia. Increased 
trade with the West offered a way to pay for imported 
grain and technology. 

Soviet trade with the West greatly expanded in the 
period of détente. The United States agreed to supply 
the U.S.S.R. with wheat. West German firms agreed to 
build a pipeline to carry natural gas from Siberia to 
Western Europe. In all, Soviet foreign trade increased 
about fivefold from 1970 to 1980. Soviet industry, how- 
ever, continued to lag. 

In 1972, the Soviet Union and the United States 
signed two agreements to limit nuclear arms. These 
agreements resulted from a series of meetings called 
the Strategic Arms Limitation Talks (SALT). In 1975, the 
leaders of the Soviet Union and many other countries 
agreed to honor such basic human rights as freedom of 
thought and freedom of religion. This pledge, called the 
Final Act, was one of several agreements known as the 
Helsinki Accords. 
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During détente, Western ideas entered the Soviet 
Union along with Western goods and technology. Some 
of these ideas challenged the Soviet governments level 
of control over the lives of its citizens. In Ukraine, Geor- 
gia, and the Baltic republics, local leaders sought 
greater control over cultural and economic matters. 
Some groups, such as Jews and Germans, demanded 
and received the right to emigrate. Soviet writers and 
other intellectuals protested government violations of 
the people’s rights. 

The Soviet government arrested many of its critics. It 
sentenced some of them to prison or to mental hospi- 
tals. Others were sent to live in remote areas, and a few 
were expelled from the country. 

The collapse of détente began during the late 
1970's. United States President Jimmy Carter strongly 
supported human rights. Under Carter, U.S. relations 
with the Soviet Union and other countries that violated 
their citizens’ human rights became strained. In late 1979 
and early 1980, Soviet troops invaded Afghanistan to try 
to keep that country’s pro-Communist government in 
power. Governments around the world condemned the 
invasion. The United States protested the invasion by 
limiting shipments of wheat to the U.S.S.R. and by boy- 
cotting the 1980 Summer Olympic Games held in 
Moscow. 

Soviet-U.S. relations worsened in 1981. That year, U.S. 


Soviet influence in Eastern Europe 


By the late 1940's, the Soviet Union had occupied East Germany 
and helped set up Communist governments in Poland, Czecho- 
slovakia, Hungary, Romania, and Bulgaria. It also influenced 
Communist Yugoslavia and Albania. Communist rule ended in 
most of these countries in the late 1980's and early 1990's. 


WORLD BOOK map 









Ss 
weden |. Stockholm 











Vienne 
Austria 


i? a ; 
— Romania \ __ iy 


tt Balgrade, Bucharest “i 
Yugoslavia 


Switzerland 






Black Sea 
“2 


oolia J 


ey 4 va " Bulgaria \ 
in) =" yo Tirane, io 
. ~\ Albania ‘i, 
N } YH 





. « fi J is ( s ei \ “SS 
5 2 ; Greece 
Mediterranean = te Turkey 
Sea C~-Wl ~ Pe xy vAthens 
i = 500 Miles ‘ — 
5 0 * 500 Kilometers 


President Ronald Reagan called for a U.S. military build- 
up to match an expansion of Soviet arms under Brezh- be 
nev. Soviet leaders feared that this build-up would give 

the United States a military advantage. They also realized 
that the U.S.S.R. could not compete with the U.S. econo- 

my. 
The rise of Gorbachev. The older generation of So- 

viet leaders, who had been trained under Stalin, had 

nearly died out by the mid-1980's. Kosygin resigned in 

1980 because of il] health and died a few months later. 
Brezhnev died in 1982. He was succeeded as head of the 
Communist Party by Yuri V. Andropov. Andropov died in 
1984. Konstantin U. Chernenko replaced Andropov, but 

he died in March 1985. 

Mikhail S. Gorbachev then became head of the Com- 
munist Party. At age 54, Gorbachev became the first 
member of a new generation of Soviet leaders to head 
the country. 

Gorbachev's reforms. Under Gorbachev, the Soviet 
Union changed rapidly. Gorbachev sought to improve 
economic performance by means of the policy of pere- 
stroika. He wanted to restructure the economy to stimu- 
late growth and increase efficiency in Soviet industry. 

The reforms failed and even made things worse. Short- 
ages increased. Inflation grew, and hoarding became 
widespread. 

The most striking change was a new policy of open- 
ness called g/asnost(pronounced GLAHS naws#. Gor- 
bachev introduced g/asnostto help win popular support 
for his policies and overcome resistance to perestroika 
in the Communist Party and the Soviet government. 

Glasnost made it possible to discuss political and social 
issues Critically and with more freedom than ever before 
in the Soviet Union. In addition, a new freedom of ex- 
pression in literature and the arts developed, and books 
by opponents of Communism became available in 
stores. 

The Soviet Communist Party resisted Gorbachevs re- 
forms, and so he promoted a reduction in the role of the 
party. In March 1989, the Soviet Union held its first con- 
tested elections in history. These elections, to the newly | 
created Congress of People’s Deputies, resulted in the . 
defeat of many top Communist Party officials and several 
top generals. The Communist Party's role was further re- 
duced in March 1990, when the Soviet government vot- 
ed to permit the creation of non-Communist political | 
parties in the Soviet Union. | 

Under Gorbachev, the Soviet Union’s relations with 
the West improved. In 1987, Gorbachev and Reagan 
signed a treaty that was the first of a series of agree- 
ments to reduce the size of the nuclear forces of the 
United States and the Soviet Union. Between May 1988 
and February 1989, Soviet troops withdrew from 
Afghanistan. | 

In March 1990, the Soviet government created the of- 
fice of president of the U.S.S.R. The president became | 
the head of the country’s central government and the : 
most powerful person in the Soviet Union. Previously, | 
the head of the Communist Party had held the most | 
power in thr country. The Congress of People’s Deputies 
elected Gorbachev to serve as the first president of the | 
Uso: 

Threats to unity. Soviet control over Eastern Europe 
ended in 1989. Popular support for reform unseated 
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Mikhail S. Gorbachev, the last leader of the Soviet Union, is 
shown above after his televised resignation on Dec. 25, 1991. The 
existence of the Soviet Union ended with the resignation. 


most of the Communist parties that had controlled East- 
ern European countries. 

Powerful popular movements in many regions of the 
Soviet Union had long demanded greater freedom from 
the central government. Such movements began to gain 
strength during the late 1980's, particularly in the Baltic 
republics of Estonia, Latvia, and Lithuania. In 1990, Lithu- 
ania declared independence, and Estonia and Latvia 
called for a gradual separation from the Soviet Union. By 
the end of 1990, all 15 republics had declared that laws 
passed by their legislatures took precedence over laws 
passed by the central government. 

To prevent further disintegration, Gorbachev pro- 
posed a union treaty designed to satisfy demands by the 
republics for more control over their affairs. In July 1991, 
Gorbachev and the leaders of 10 republics reached 
agreement on a treaty that would give the republics a 
large amount of independence. The treaty was to be 
signed by five of the republics on August 20. 

On August 19, before the treaty could be signed, con- 
servative officials of the Communist Party staged a coup 
(attempted overthrow) against Gorbachev's government. 
The coup leaders imprisoned Gorbachev and his family 
in their vacation home. The president of the Russian re- 
public, Boris N. Yeltsin, led opposition to the coup, 
which collapsed on August 21. Yeltsin’s role in defying 
the coup increased his power and prestige both at 
home and abroad. 

After the coup, Gorbachev returned to the office of 
president but never regained full power. He then re- 
signed as head of the Communist Party. Also, the 
Supreme Soviet suspended all Communist Party activi- 
ties for an indefinite period. 

The breakup of the Soviet Union. The collapse of 
the coup renewed demands by the republics for a 
greater amount of control over their own affairs. By No- 
vember, 13 of the 15 republics—all except Russia and 
Kazakhstan—had declared independence. However, 11 
of the republics—all but the Baltic republics and Geor- 
gia—had agreed to remain part of a new, loose conted- 
eration of self-governing states. Many of the republics, 
however, viewed this confederation as only a temporary 
arrangement. J 

The Congress of People’s Deputies formed a transi 
tional (temporary) government that would maintain the 


Union of Soviet Socialist Republics 41 


unity of the country until a new union treaty could be 
written. The transitional government recognized the in- 
dependence of the Baltic republics in September 1991. 

The final blow to Soviet unity came in December. On 
December 8, Yeltsin and the presidents of Belarus and 
Ukraine met in Minsk, Belarus. The leaders announced 
that they had formed a new, loose confederation called 
the Commonwealth of Independent States. They de- 
clared that the Soviet Union had ceased to exist and in- 
vited the remaining republics to join the common- 
wealth. Most soon did so. On December 25, Gorbachev 
resigned as Soviet president, and the Soviet Union was 
formally dissolved. 

In 1993, 12 leaders of the 1991 failed coup against 
Gorbachev went on trial. The Russian government had 
charged them with treason and plotting to seize power. 
In February 1994, the Russian parliament granted 
amnesty to the coup leaders and freed them. 

James R. Millar 
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Concentration camp (Other Talks 

concentration camps) Strategic Arms Reduction 
Cuban missile crisis Treaty 
lron Curtain Warsaw Pact 
Katyn Massacre World War | 
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Former union republics 
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Other related articles 


Commonwealth of Independent States 

Flag (Historical flags of the world [Flags under three 
dictatorships) 

Soviet 

Space exploration 

Women’s movements (In Eastern Europe and the 
former Soviet Union) 


Outline 


I. Government 

A. The Communist Party 
B. National government 
C. Local government 
D. Armed forces 

li. People 

Ill, Way of life 
A. Personal freedom 
B. Privileged classes 


C. City life 
D. Rural life 
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E. Education 
F. Science and technology 
G. The arts 
IV. Economy 
A. Manufacturing 
B. Agriculture 
C. Foreign trade 
V. History 


Questions 

Who planned the October Revolution of 1917? 

Which nationality groups made up the largest percentage of the 
total Soviet population? 

What were glasnost and perestroika? 

What were the major goals of Stalin's First Five-Year Plan? 

Why did the Soviet Union break apart? 

Who was the Soviet Union's first president? 

What were sume ways in which Soviet life differed under 
Joseph Stalin and under Nikita S. Khrushchev? 

Why did the Communists restrict religious practices? 

What was the Soviet Union’s most powerful government body? 

What Soviet achievement started the space age? 


Additional resources 


Level | 

Harvey, Miles. The Fall of the Soviet Union. Children’s Pr., 1995. 

Matthews, John R. The Rise and Fall of the Soviet Union. Lucent 
Bks., 2000. 

Resnick, Abraham. The Commonwealth of Independent States. 
Children’s Pr., 1993. 

Schomp, Virginia. Russia. Benchmark Bks., 1996. Includes the for- 
mer republics. 


Level Il 

Barner-Barry, Carol, and Hody, C. A. The Politics of Change: The 
Transtormation of the Former Soviet Union. St. Martin's, 1995. 

Crozier, Brian. The Rise and Fall of the Soviet Empire. Prima Pub., 
1999. 

Kort, Michael G. The Handbook of the Former Soviet Union. Mill- 
brook, 1997. The Soviet Colossus. 5th ed. Sharpe, 2001. 

Suny, Ronald G. The Soviet Experiment: Russia, the USSR, and 
the Successor States. Oxford, 1998. 


Union Pacific Railroad. See Credit Mobilier of 
America; Western frontier life in America (East meets 
West). 
Union Party. See Republican Party (The Civil War). 
Union shop is a form of security given to a union ina 
collective-bargaining agreement. An employer formally 
recognizes a union as the sole bargaining agent for a 
specific group of employees. All these employees must 
belong to the union, or must join it within a specified 
period, usually 30 or 60 days following the signing of 
the contract or of their employment, whichever is later. 
Usually they must remain members as Jong as the con- 
tract or its union shop provision lasts, or they will lose 
their jobs. Daniel Quinn Mills 

See also Closed shop; Open shop; Labor movement 
(What labor unions do). 
Unions, Labor. See Labor movement. 
Unit, in measurement, is a quantity adopted as the 
standard by which any other quantity of the same kind is 
measured. The standard units of measure in science, 
commerce, and industry have been tabulated in groups 
called tables of denominate numbers. There are units of 
money, length, time, surface, volume, and weight, 
among other things. Richard S. Davis 

See also Denominate number; Metric system; 
Weights and measures. 
Unit rule, in the United States, was a voting rule per- 
mitted by the Democratic Party at its presidential nomi- 


nating conventions from 1860 until 1968. The rule per- 
mitted the entire vote of a state delegation to be cast for 
one candidate, even though a minority of the delegation 
members favored another candidate. The national con- 
vention did not require the unit rule, but it enforced 
state instructions to delegates to vote as a unit. The prac- 
tice was abolished at the 1968 Democratic National Con- 
vention. The Republican Party has never used the unit 
rule. Charles O. Jones 

Unitarian Universalist Association is a religious 
denomination formed in 1961 to consolidate the Ameri- 
can Unitarian Association and the Universalist Church of 
America. The association’s members are local, self-gov- 
erning congregations and fellowships. The association 
is organized under a Board of Trustees chosen by a 
General Assembly. 

This denomination developed from protests against 
the doctrine of the Trinity as held by orthodox Chris- 
tians. It supports complete freedom of belief by its 
members. The denomination is historically centered in 
New England, especially Boston, but today it exists in ur- 
ban areas across the United States and Canada. The as- 
sociation is also affiliated with similar groups in Europe 
and Asia. The Unitarian Universalist Association has 
about 185,000 members. Headquarters are in Boston. 
For more information, see Unitarians. 

Critically reviewed by the Unitarian Universalist Association 
Unitarians believe in the unity of God, rather than in 
the doctrine of the Trinity as found in the historic creeds 
of the Christian church. In addition, the term Unitarians 
extends to religious groups dating from the 1500's to the 
present who not only rejected the doctrine of the Trini- 
ty, but also rejected creeds as the basis for religious au- 
thority. 

History. Early supporters of Unitarianism on the con- 
tinent of Europe were Francis David (1510-1579) in Tran- 
sylvania, then part of Hungary; and Faustus Socinus 
(1539-1604), leader of the Minor Reformed Church in 
Poland. In England, Unitarian views were advanced by 
John Biddle (1615-1662). But the main development of 
English Unitarianism came during the 1700's, when 
many churches that had previously been Presbyterian 
became Unitarian. The British and Foreign Unitarian As- 
sociation was formed in 1825. 

In America, Unitarianism developed during the 1700's 
within the Congregational churches in New England. 
The movement reacted against Calvinistic doctrines that 
emphasized human sinfulness, as well as the Trinity. 
Unitarians argued that such doctrines were inconsistent 
with the Bible and contrary to reason. 

The dispute in the United States between the liberals 
(Unitarians) and the orthodox Congregationalists be- 
came so bitter after 1805 that many churches divided, 
especially in New England during the first third of the 
1800's. The Unitarians organized as a separate religious 
body. The most prominent supporter of the Unitarians 
during this period was a Boston clergyman named 
William Ellery Channing. His sermon “Unitarian Christi- 
anity” (1819) was widely accepted as a good statement of 
their position. The American Unitarian Association was 
organized in 1825. 

Channing believed in Christianity as a divinely in- 
spired religion proved by the miracles of Jesus. Younger 
Unitarian ministers soon began to argue that religious 
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ences, rather than on the record of historical events. In 
addition, these ministers believed that religious truth 

| and inspiration could be found in traditions other than 
Christianity. 

Such ideas were expressed by Ralph Waldo Emerson 
in his “Divinity School Address” (1838), and by Theodore 
Parker in his sermon “The Transient and Permanent in 
Christianity” (1841). These addresses expressed a new 
point of view in philosophy and religion. This view was 
called transcendentalism because it stated that people 
may have an experience of reality that transcends (goes 
beyond) the experience of the senses. 

Transcendentalism had a lasting effect on Unitarian- 
ism, especially in making it more receptive to religious 
ideas drawn from non-Christian sources. Since that time, 
two views have emerged in the denomination. One em- 
phasizes liberal religion strongly attached to the Chris- 
tian tradition. The other refuses to accept any such lim- 
its, and often argues that the modern mind, under the 
impact of science, has moved beyond Christianity alto- 
gether. See Transcendentalism. 

Organization. In 1865, the Unitarian churches in the 
United States founded a national conference. In 1925, 
this organization was absorbed into the American Uni- 
tarian Association. In 1961, the American Unitarian Asso- 
ciation merged with the Universalist Church of America 
to form a new religious body, the Unitarian Universalist 
Association. 

The denomination is organized on the basis of con- 
gregational church government. That is, the local church 
exerts basic authority. The local church strongly empha- 
sizes individual freedom of belief and democratic partic- 
ipation in church affairs. Regional and national organiza- 
tions provide leadership and services for the local 
churches but do not control the churches. 

Unitarianism’s original area of strength was New Eng- 
land. Today, Unitarian Universalist churches are found in 
many other parts of the United States and Canada. Most 
of these churches are in urban areas, and many are in 
university communities. 

See also Unitarian Universalist Association; Emer- 
son, Ralph Waldo; Parker, Theodore. 

Unitas, John (1933- ), was one of the greatest 
quarterbacks in Nationa! Football League (NFL) history. 
He was noted for his daring play selection and passing 
accuracy. During his 18 seasons in the NFL, Unitas com- 
pleted 2,830 passes in 5,186 attempts for 40,239 yards 
and 290 touchdowns. He passed for more than 300 
yards in 26 games. Unitas holds an NFL record for 
throwing at least one touchdown pass in 47 consecutive 
games. 

Unitas was born in Pittsburgh, Pennsylvania. He at- 
tended the University of Louisville and, after graduating 
in 1955, was drafted by the Pittsburgh Steelers in the 
ninth round. The Steelers released him before the foot- 
ball season began. Unitas played semiprofessional foot- 
ball for a season before he signed with the Baltimore 
Colts in 1956. He became the starting quarterback in the 
fourth game that season after the regular quarterback 
was injured. He played for the Colts through the 1972- 
1973 season, leading them to the league championship 
in 1958 and 1959. Unitas played the 1973-1974 season 
with the San Diego Chargers before retiring in 1974. 


Henry Warner Bowden 
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During his career, Unitas was an all-NFL selection at 
quarterback five times, the NFL player of the year three 
times, and was selected to the Pro Bowl 10 times. He 
was elected to the Pro Football Hall of Fame in 1979. 

Carlton Stowers 
United Arab Emirates is a federation of seven inde- 
pendent Arab states in southwestern Asia. These states 
lie along the eastern coast of the Arabian Peninsula, at 
the south end of the Persian Gulf. From west to east, 
they are Abu Dhabi, Dubayy (also spelled Dubai), Ash 
Sharigah, Ajman, Umm al Qaywayn, Ras al Khaymah, 
and Al Fujayrah. The capital city of each state has the 
same name as the state. 

Most people of the United Arab Emirates (UAE) are 
Arab Muslims. The city of Abu Dhabi is the federation’s 
capital and second largest city. Dubayy, the largest city, 
is an important port and commercial center. 

Beginning in the mid-1800's, the United Kingdom be- 
gan to protect the states from attack by outsiders. By the 
early 1900's, Britain had taken control of the states’ for- 
eign affairs and guaranteed their independence. Known 
as the Trucial States, they remained under British pro- 
tection until 1971, when they gained full independence. 
That year, six states joined and formed the United Arab 
Emirates. Ras al Khaymah joined the union in 1972. 

Before the mid-1900's, the region that is now the UAE 
was one of the most underdeveloped in the world. Most 
of the people earned a living by fishing and pearl fish- 
ing, herding camels, trading, or date farming. The dis- 
covery of oil during the late 1950's brought sudden 
wealth to the region and led to the development of 
modern industries and cities. Many people left their tra- 
ditional ways of life and took jobs in the oil industry and 
other modern fields. By the 1970's, the United Arab Emi- 
rates had one of the world’s highest per capita (per per- 
son) incomes. 

Government. Each of the seven states of the UAE is 
called an emirate and is ruled by an emir(prince). Each 
emir controls his state’s internal political and economic 
affairs. The federal government controls the United Arab 
Emirates foreign affairs and defense and plays a large 
role in the federation’s economic and social develop- 
ment. 

The seven emirs form the Supreme Council of the 
UAE. The council appoints a president, who serves as 
chief executive and head of state of the UAE. It also ap- 


Facts in brief 


Capital: Abu Dhabi. 

Official language: Arabic. 

Area: 32,278 mi? (83,600 km‘). Greatest distances—north-south, 
250 mi (402 km); east-west, 350 mi (563 km). Coastline—483 mi 
(777 km). 

Elevation: Highest—)abal Yibir, 5,010 ft (1,527 m) above sea level. 
Lowest—Salamiyah, a salt flat slightly below sea level. 

Population: Fstimated 2002 population—2,522,000; density, 78 
per mi? (30 per km’); distribution, 84 percent urban, 16 percent 
rural. 1995 census—2,377,453. 

Chief products: Agriculture— dates, melons, tomatoes. Fishing— 
fish, shrimp. Mining— petroleum, natural gas. 

Flag: The flag has a vertical red stripe and horizontal stripes of 
green, white, and black. It was adopted in 1971. See Flag (pic- 
ture: Flags of Asia and the Pacific). 

Money: Basic unit—dirham. One hundred fils equal ane dirham. 
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points a prime minister. The prime minister heads a 
Council of Ministers. The Council of Ministers has ap- 
proximately 25 members who supervise various federal 
government departments. Each emir appoints repre- 
sentatives to the federal legislature, called the Federal 
National Council. 

People. Most of the people of the UAE are Arabs. 
They belong to tribes that have lived in the region for 
hundreds of years. Each tribe has its own traditions. Ri- 
valries among the various tribes have made it difficult to 
establish a unified nation. 

Since the 1960's, thousands of people from neighbor- 
ing Arab countries and from India, Iran, and Pakistan 
have come to the UAE to work in the oil and construc- 
tion industries and in commerce. The rapid increase in 
population has caused housing shortages and other 
problems. But money from the oil industry and other 
economic activities has enabled the UAE to build apart- 
ment buildings, schools, hospitals, and roads to meet 
the needs of the growing population. 

Most city-dwellers in the UAE live in modern houses 
or apartment buildings. But in rural areas and on the 
outskirts of the cities, many people live in small 
thatched huts, much as their ancestors did hundreds of 
years ago. Some of the people wear Western clothing, 
but most prefer traditional Arab garments. Arabic is the 
official language of the UAE. More than two-thirds of the 
people 15 years of age or older can read and write. A 
law requires all children between the ages of 6 and 12 
to attend school. 





Land and climate. The UAE covers 32,278 square 
miles (83,600 square kilometers), including some islands 
in the Persian Gulf. Swamps and salt marshes line much 
of the northern coast. A desert occupies most of the in- 
land area. Water wells and oases dot the desert. The 
largest oasis, Al Buraymi, is located in both the UAE and 
in Oman, the country's neighbor to the east. Hills and 
mountains cover much of the eastern part of the UAE. 

The United Arab Emirates has a hot climate with little 
rainfall. The humidity is often high along the coast, but 
the inland desert regions are dry. The mountainous 
areas are generally cooler and receive more rainfall than 
the rest of the country. Summer temperatures in the 
UAE average more than 90 °F (32 °C) and often reach 
120 °F (49 °C). In winter, temperatures in the UAE seldom 
drop below 60°F (16 °C). The country receives an aver- 
age of less than 5 inches (13 centimeters) of rain a year. 

Economy of the United Arab Emirates depends 
largely on the production and export of petroleum. 
Most of this oil production takes place in the states of 
Abu Dhabi, Dubayy, and Ash Shariqah. The rulers of 
these emirates earn large profits from the sale of oil to 
foreign countries. Much of the petroleum is exported in 
crude form. But the UAE also has refineries that process 
some of the crude oil. The UAE is a member of the Or- 
ganization of Petroleum Exporting Countries (OPEC). The 
production of natura! gas, and trading and banking ac- 
tivities also bring income to the UAE. 

Less than 1 percent of the land of the UAE is suitable 
for raising crops. Farmers in the desert oases and the 
hilly regions of the eastern UAE grow dates, melons, to- 
matoes, and other crops. Desert nomads tend herds of 
camels, goats, and sheep. People who live in the coastal 
areas catch fish, shrimp, and other seafoods. 

Dubayy, Abu Dhabi, and Ash Shariqah are the chief 
ports of the UAE. In addition to oil, the country exports 





emirate of Abu Dhabi. The city is modern, but it retains many of 
its traditions. The picture above shows a modern street along- 
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Abu Dhabi is the capital of the United Arab Emirates and of the 
side a traditional mosque (Muslim house of worship). 
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Oil pipelines cross desert regions in the United Arab Emirates 
(UAE). The oil industry provides jobs for thousands of people 
from the UAE and from several neighboring Arab countries. 


natural gas and small amounts of dates and fish. Leading 
imports include building supplies, clothing, food prod- 
ucts, household goods, and machinery. 

Roads link the major cities and towns of the United 
Arab Emirates. The country has four international air- 
ports. Several of the states operate radio stations, and 
Abu Dhabi and Dubayy have television stations. 

History. People have lived in what is now the United 
Arab Emirates for thousands of years. The chiefs of Arab 
tribes gradually gained control of the region. The Arab 
tribes adopted Islam, the Muslim religion, in the A.D. 
600's. 

The Persian Gulf region lay on a major world trade 
route. Beginning in the 1500's, various European nations 
established trading posts in the area. Britain became the 
strongest European power in the Persian Gulf region. 
During the 1700's, the Arab states that now make up the 
UAE began to develop. At first, Ras al Khaymah and Ash 
Sharigah were the strongest states. Their strength came 
partly from their naval power. Their strength also came 
from the wealth they obtained from such activities as 
pearl fishing and trading. 

In the late 1700's and early 1800's, Ras al Khaymah and 
Ash Shariqah fought many wars with other gulf states 
for control of the region's trade. The British aided the ri- 
vals of Ras al Khaymah and Ash Shariqah. In 1820, after 
destroying the city of Ras al Khaymah, the British forced 
all the states in the region to sign a truce forbidding 
warfare at sea. Other truces were signed in the 1800s, 
and the region became known as the 7rucial States be- 
cause of the truces. 

By the early 1900's, Abu Dhabi and Dubayy had be- 
come the leading states. However, Britain had taken 
control of the states’ foreign affairs and had guaranteed 
them protection from attack by outsiders. The states 
rulers continued to handle internal matters. Until the 
mid-1900's, traditional rivalries over boundaries, pearl 
fishing rights, and other disagreements led to wars 
among the states. 

In the mid-1900's, foreign oil companies began to drill 
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for oil in the Trucial States. In 1958, oil was discovered in 
Abu Dhabi, and the state began to export crude oil in 
1962. Large oil deposits were found in Dubayy in 1966. 
Oil production began in Ash Sharigah in 1974. Money 
from oil production enabled Abu Dhabi, Dubayy, and 
Ash Shariqah to begin to develop into modern states. 
Other states later began to produce some oil. But they 
continued to rely chiefly on agriculture and fishing as 
the basis of their economies. 

In 1971, the Trucial States gained full independence 
from Britain. In spite of traditional rivalries, all the states 
except Ras al Khaymah joined together and formed the 
United Arab Emirates on Dec. 2, 1971. That same year, 
the UAE became a member of the Arab League and the 
United Nations. Ras al Khaymah joined the UAE in Febru- 
ary 1972! 

Under the Provisional Constitution adopted by the 
UAE in 1971, each emir continued to handle the internal 
affairs of his state. But the rulers agreed to share their 
resources and work for the economic development of 
all the states. The UAE's economy boomed in the 1970's 
as oi] production increased. In addition, natural gas de- 
posits were discovered in Ash Shariqah. But in the 
1980's, worldwide oil prices fell, causing difficulties for 
the UAE's economy. 

In 1981, the UAE and other states of eastern Arabia 
formed the Gulf Cooperation Council (GCC) to work to- 
gether in such matters as defense and economic pro- 
jects. 

In August 1990, Iraq invaded Kuwait. In early 1991, the 
UAE and the other GCC members took part in the allied 
air and ground offensive that liberated Kuwait. See Per- 
sian Gulf War. Robert Geran Landen 

See also Abu Dhabi; Organization of Petroleum Ex- 
porting Countries. 

United Arab Republic (U.A.R.) was a union of two 
independent Middle Eastern countries, Egypt and Syria. 
President Gamal Abdel Nasser of Egypt and Shukri al- 
Kuwatly of Syria proclaimed the union on Feb. 1, 1958. 
Nasser was chosen as the union's president. Syrian reb- 
els ended it on Sept. 29, 1961, setting up an independent 
government for Syria. Egypt continued to use the name 
United Arab Republic until 1971, when the country 
changed its official name to the Arab Republic of Egypt. 

The U.A.R. had a centralized government, with Cairo 
as the capital. Egypt and Syria became provinces, with 
provincial capitals at Cairo for Egypt and Damascus for 
Syria. 

Before World War | (1914-1918), most of the Middle 
East was part of the Ottoman Empire. But Britain had 
gained control of Egypt in 1882, and kept it until 1922, 
when it granted Egypt nominal independence. After 
World War I, the Middle East was carved into a number 
of political divisions. Syria, along with Lebanon, became 
a League of Nations mandate of France, which con- 
trolled them until after World War II (1939-1945). 

Following World War II, many Arabs wanted to be 
united under a single government. Nasser came into 
power in Egypt during the 1950's, and he became the 
leader of the Arab unity movement. Many Arab leaders 
were suspicious of the West and turned to the Soviet 
Union for assistance. Nasser accepted Soviet aid, al- 
though he suppressed Communism within Egypt. The 
Communists also gained great power in Syria. The de- 
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sire for Arab unity, the fear of Communist influence in 
Syria, and Nasser's ambition all contributed to the for- 
mation of the United Arab Republic. 

Nasser regarded the union of Egypt and Syria as the 
first step toward uniting all the Arab states. On March 8, 
1958, Yemen agreed to form a federation with the U.A.R. 
The union was called the United Arab States, and had 
Hodeida (now Al Hudaydah), Yemen, as its permanent 
seat. The United Arab States was not a true federation. 
Yemen maintained its own membership in the United 
Nations and had separate relations with other countries. 
Nasser dissolved the United Arab States in December 
1961. He declared that the federation was no longer of 
any value. 

Nasser made clear that the U.A.R. would be neutral in 
world affairs. In 1959, he accused the Soviet Union of 
trying to interfere with the internal affairs of the repub- 
lic. At the same time, he improved relations with the 
West. 

The government introduced many reforms in both 
provinces. But many Syrians began to feel that Nasser 
was raising the level of living in Egypt only by lowering 
it in Syria. Finally, late in 1961, Syrian officers in the 
U.A.R. army carried out an almost bloodless revolt and 
proclaimed an independent Syria, ending the existence 
of the U.A.R. Robert L Tignor 

See also Egypt; Iraq; Nasser, Gamal Abdel; Gulf Co- 
operation Council; Syria; Yemen. 

United Automobile Workers (UAW) is one of the 
largest labor unions of the United States. The UAW has 
more than 1,200 local unions throughout the United 
States. Its official name is International Union, United 
Automobile, Aerospace and Agricultural Implement 
Workers of America. 

The UAW's membership includes workers employed 
in the manufacture or assembly of automobiles, automo- 
tive parts or accessories, aircraft, aerospace products, 
agricultural implements, electronic products, and 
household appliances, or in allied metalworking trades. 
Other UAW members work in banking and insurance 
businesses, hospitals, legal services, local government, 
and universities. 


The union was founded in Detroit in 1935. It was an 
early, important member of the Congress of Industrial 
Organizations (CIO). The UAW was part of the ClO 
merger with the American Federation of Labor (AFL) in 
1955. The UAW withdrew from the AFL-CIO in 1968 but 
rejoined it in 1981. National headquarters are at 8000 E. 
Jefferson Avenue, Detroit, MI 48214. For membership, 
see Labor movement (table). 

Critically reviewed by the United Automobile Workers 

See also Bieber, Owen Frederick; Fraser, Douglas 
Andrew; Reuther, Walter P.; Woodcock, Leonard. 
United Church of Canada is the largest Protestant 
church in Canada. It was established in 1925 by the 
union of the Methodist Church, Canada; the Congrega- 
tional Union of Canada; and most of the Presbyterian 
Church in Canada. A fourth denomination, the Canada 
Conference of the Evangelical United Brethren Church, 
joined the union in 1968. The United Church has more 
than 4 million members and followers. 

Doctrine and organization. In 1924, the Canadian 
Parliament passed the United Church of Canada Act. 
This act, which became effective on June 10, 1925, for- 
mally established the United Church. 

A constitution called the Basis of Union sets forth the 
administration, legal procedures, and organization of 
the United Church. The Basis of Union also includes 20 
Articles of Faith that state the church's doctrine. This 
doctrine is based on the Bible. The United Church is or- 
ganized regionally in administrative units called, from 
smallest to largest, congregations, presbyteries, and 
conferences. At the national level, a General Council 
meets every two years. It has considerable legislative au- 
thority over the entire church. 

The United Church has a presbyterian form of gov- 
ernment—that is, the clergy and laity share equal re- 
sponsibility for setting church policy and for church ad- 
ministration. The presbyteries, conferences, and Gen- 
eral Council are all governed by bodies made up 
equally of clergy and laity. All clergy of the United 
Church are called ministers and have equal rank. Both 
men and women may be ordained ministers. Women 
have been ordained since 1936. 

Activities and services. The United Church operates 
7 theological colleges that are part of Canadian universi- 
ties, 4 arts colleges, and 3 residential colleges. In addi- 
tion, it runs study resource centers and centers for con- 
tinuing education and secondary schools. The church 
also has five training centers that prepare the laity for 
leadership positions in the church. The church pro- 
duces much of its own educational and resource mate- 
rial, and it publishes a monthly periodical called the 
United Church Observer. 

In addition to its educational activities, the United 
Church manages several hospitals and, largely through 
local congregations, provides extensive accommodation 
for senior adults. Through its regional conferences and 
presbyteries, the church also provides extensive finan- 
cial support for hundreds of local outreach ministries 
and social service agencies. A Mission and Service 
Fund, administered by the national church office, fi- 
nances this mission. 

The United Church is liberal in its theological point of 
view. It believes in conversion to the teachings of Jesus 
Christ and commitment to correcting social evil and in- 
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justice. The church tries to guide the thinking of its 
membership on these matters and to influence govern- 
ment legislation. The national offices are located at the 
United Church House in Toronto. 

Critically reviewed by the United Church of Canada 
United Church of Christ is a Protestant religious de- 
nomination. It was formed in 1957 by the union of the 
Congregational Christian Churches and the Evangelical 
and Reformed Church. The United Church of Christ has 
a general synod (central body) that directs business af- 
fairs, nominates church officials, and performs other du- 
ties related to church operations. However, individual 
congregations have the right to govern themselves. 

In 1931, the Congregational churches merged with a 
union of three small church groups that all used the 
name Christian to form the Congregational Christian 
Churches. The Evangelical and Reformed Church was 
formed in 1934 by the union of two American churches 
of German background. 

The church has about 1,400,000 members. Headquar- 
ters are in Cleveland, Ohio. 

Critically reviewed by the United Church of Christ 

See also Congregationalists; National Association of 
Congregational Christian Churches. 

United Colonies of New England. See New Eng- 
land Confederation. 

United Empire Loyalists were American colonists 
who moved to British colonies in Canada during and af- 
ter the Revolutionary War in America (1775-1783). They 
remained loyal to the British and left the American Colo- 
nies to escape persecution by people who supported 
the war. Many of the Loyalists also were drawn to Cana- 
da by offers of free land. About 40,000 Loyalists moved 
to Canada. Loyalists settled mainly in the western parts 
of the colonies of Nova Scotia and Quebec. 

The Loyalists greatly influenced Canada’s cultural and 
political development. Many of the Loyalists brought 
their English heritage into areas that had been dominat- 
ed by people with French traditions. In addition, the 
French-speaking population quickly lost its status as the 
overwhelming majority group. Soon, the Loyalists began 
to demand more authority over their local affairs. These 
demands led to the creation of the colony of New 
Brunswick in 1784 and the colony of Upper Canada in 
1791. William Morgan Fawler, Jr. 

See also Canada, History of (The United Empire Loyal- 
ists; picture); New Brunswick (British settlement); On- 
tario (Early settlement). 

United Farm Workers of America is a well-known 
union of farm laborers. The union, commonly called the 
UFW, is active in many parts of the United States, espe- 
cially in California and Florida and in the Northeast. It 
seeks job security and higher wages for migrant work- 
ers and other farm laborers and works to improve their 
living and working conditions. 

Cesar E. Chavez, a leading spokesman for Mexican 
American farmworkers, founded the National Farm 
Workers Association in 1962. He received help from co- 
founder Dolores Huerta, a farmworker activist. The asso- 
ciation and another union merged in 1966 to form the 
United Farm Workers Organizing Committee. This 
union became the UFW in 1973. In its efforts to organize 
farm laborers and obtain union contracts for them, the 
UFW often urged consumers to boycott farm products 
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produced by nonunion workers. The boycotts brought 
national attention to the farm labor movement and were 
supported by many church and student groups, by oth- 
er unions, and by members of various minority groups. 

The UFW is associated with the American Federation 
of Labor and Congress of Industrial Organizations (AFL- 
ClO). Headquarters are in Keene, California, near Bakers- 
field. For membership, see Labor movement (table: Im- 
portant U.S. labor unions). 

Critically reviewed by the United Farm Workers of America 

See also Chavez, Cesar E. 

United Food and Commercial Workers Interna- 
tional Union is one of the largest unions in the United 
States. It is affiliated with the American Federation of La- 
bor and Congress of Industrial Organizations (AFL-CIO). 
Most of the union’s members are butchers, canners, 
meat packers, supermarket employees, or other work- 
ers in the food industry. The union, usually called the 
UFCW, also represents clerks of department stores, 
drugstores, and shoe stores; employees of hospitals and 
nursing homes; workers in the fur, leather, and shoe in- 
dustries; and other employees. 

The UFCW was formed in 1979 by the merger of the 
Amalgamated Meat Cutters and Butcher Workmen of 
North America with the Retail Clerks International 
Union. UFCW headquarters are located in Washington, 
D.C. For membership, see Labor movement (table). 

Critically reviewed by the United Food and Commercial Workers 

International Union 
United Jewish Communities is a prominent Jewish 
humanitarian organization with headquarters in New 
York City. Commonly called the UJC, it raises funds to 
support health, cultural, and human services for Jewish 
people worldwide. The UJC is the umbrella organization 
for hundreds of Jewish federations and independent 
communities throughout the United States and Canada. 

The UJC distributes funds in more than 60 countries to 
assist in community building and to support social pro- 
grams. The organization was created in 1999, when the 
United Jewish Appeal merged with the United Israel Ap- 
peal and the Council of Jewish Federations. 

Critically reviewed by the United Jewish Communities 
United Kennel Club (UKC) is the second largest dog 
registry in the United States. It recognizes more than 300 
breeds of purebred dogs and registers about 250,000 
dogs each year. The UKC registers more kinds of breeds 
than any other registry in the United States. Only the 
American Kennel Club (AKC) registers more dogs. 

The UKC maintains ownership records and pedigrees 
(records of a purebred dog's ancestors). Itissues PA.D. 
pedigrees, which list up to seven generations of a dogs 
ancestors and their performance records. The UKC and 
the AKC classify some breeds of dogs differently. For ex- 
ample, the AKC registers a dog breed called the Ameri- 
can Staffordshire terrier. But the UKC registers it as the 
American pit bull terrier. 

The UKC administers dog shows that emphasize per- 
formance tests, such as hunting or obedience trials. It 
was the first registry to allow mixed-breed dogs to par- 
ticipate in its obedience trials. The UKC publishes three 
magazines —Bloodlines, Hunting Retriever, and Coon- 
hound Bloodlines. The registry was founded in 1898. Its 
headquarters are in Kalamazoo, Michigan. 


Critically reviewed by the United Kennel Club 


48 United Kingdom 





© Adrian Greeman, The Stock Market 


London, England 


Slept 


© Dave GC. Houser 


Edinburgh, Scotland 





Northern Ireland Tourist Board 


Belfast, Northern Ireland 





Aerofilms 


Cardiff, Wales 


The capitals of the United Kingdom’s four divisions include London, which is also the coun- 
try’s capital and government headquarters; Belfast, a center of industry; Edinburgh, a cultural 


and educational center; and Cardiff, an economic and cultural hub. 


United Kingdom 


United Kingdom is a country in northwestern Eu- 
rope. It consists of four main political units—England, 
Scotland, and Wales, which make up the island of Great 
Britain, and Northern Ireland, which occupies the north- 
eastern part of the island of !reland. The nation’s official 
name is the United Kingdom of Great Britain and North- 
ern Ireland. When people refer to the country, most 
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shorten its name to the United Kingdom, the U.K., or 
Britain. London is the capital and largest city. 

More than 70 countries are larger in size than the 
United Kingdom, and the country has only about 1 per- 
cent of the world’s people. But the United Kingdom has 
a rich history. The British started the Industrial Revolu- 
tion, a period of rapid industrialization that began in the 
1700's. They founded the largest empire in history. They 
have produced some of the world’s greatest scientists, 
explorers, artists, and political leaders. 

The landscape of the United Kingdom varies dramati- 
cally. Northern Scotland is a wild, windswept region, 
broken by long arms of the sea that reach far inland. 








Much of Northern Ireland has low mountains and 
rolling fields. Wales is famous for its rugged mountains 
and deep, green valleys. Most of England is covered by 
rolling plains, laid out in a patchwork of fields and 
meadows. The coastline is a shifting scene of steep 
cliffs, golden beaches, jagged rocks, and fishing towns 
tucked in sheltered bays. The United Kingdom has mag- 
nificent old castles and modern nuclear laboratories, 
snug villages and sprawling cities, and ancient universi- 
ties and new factories. 

The English Channel separates the island of Great 
Britain from France. This narrow stretch of water helped 
shape the character and history of the British people. It 
helped protect Britain from invasion and gave the peo- 
ple a feeling of security. In 1066, a group of Vikings 
called the Normans sailed across the channel from 
northwestern France and conquered England. After the 
Norman Conquest, no enemy ever again crossed the 
channel and invaded the country. 

Cut off from the rest of Europe by the sea and secure 
from invasion, the British developed their own character 
and way of life. They came to respect privacy and to val- 
ue old traditions. They developed a dry wit, a love for 
personal freedom, and a high degree of self-criticism. 
The British have shown themselves at their best—brave 
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and united—in times of crisis. Their courage against Ger- 
man bombs and overwhelming odds during World War 
Il (1939-1945) won the admiration of the world. 

The history of Britain is the story of how a small coun- 
try became the world’s most powerful nation—and then 
declined. In the 1700's, the Industrial Revolution made 
Britain the world’s richest manufacturing country. The 
British ruled the seas and were the world’s greatest 
traders. By 1900, they had an empire that covered about 
a fourth of the world’s land and included about a fourth 
of its people. The British spread their way of life 
throughout their empire. 

Then came the 1900’s—and the shock of two crippling 
world wars. The British Empire began to break up as 
Britain's colonies sought independence. Britain faced 
one economic crisis after another. Today, the United 
Kingdom is still a leading industrial and trading nation. 
But it is no longer the world power it once was. 

This article describes the United Kingdom's people, 
geography, and economy and its history since 1707, 
when England and Wales first officially united with Scot- 
land. For detailed information on each division, see Eng- 
land; Northern Ireland; Scotland; and Wales. 

For population and other key statistics, see the United 
Kingdom in brieffeature in this article. 


Government 


National government. The United Kingdom is a con- 
stitutional monarchy. The monarch, Queen Elizabeth Il, 
is the head of state, but the prime minister and a cabinet 
of senior politicians govern the country. The prime min- 
ister is the head of the government. Parliament is the 
chief lawmaking body. 

The constitution of the United Kingdom is not one 
document, as are the constitutions of many other coun- 
tries. Some parts of the constitution are laws passed by 
Parliament. Other parts come from common law, a body 
of laws and judgments based on traditional customs and 
beliefs. There are also many unwritten constitutional 
conventions—ideas and practices developed through 
the years, such as the cabinet system of government. 

The one unalterable principle of the British constitu- 
tion is that Parliament has supreme Jawmaking authority 
on all matters. Parliament even has authority to make 
constitutional changes in the same manner in which it 
makes normal laws. Most countries with constitutions 
require special measures to change their constitutions. 

The monarchy in Britain can be traced back almost 
1,200 years, although its role has changed significantly. 
The monarch must approve all bills passed by Parlia- 
ment before they can become laws. However, no 
monarch has rejected a bill since the early 1700's. 

The prime minister is usually the leader of the politi- 
cal party that has the most seats in the House of Com- 
mons. After each general election, the monarch ceremo- 
nially appoints the prime minister and asks him or her to 
form a government. The prime minister then picks a 
special group of about 25 ministers to make up the Cab- 
inet. The prime minister also makes appointments to 
many other ministerial offices. 

The Cabinet directs the general conduct of the gov- 
ernment. The prime minister and Cabinet control what 


new laws and what amendments to existing laws will be 
introduced to Parliament. The prime minister chairs the 
Cabinet. Ministers who head the most important gov- 
ernment departments are always included in the Cabi- 
net. These departments include the Treasury, the Home 
Office, the Foreign and Commonwealth Office, the De- 
partment of Health, and the Ministry of Defence. 

The largest political party in the House of Commons 
that opposes the party in power is called Her(or His) 
Majesty's Opposition. The head of that party is the 
leader of the opposition. The opposition has the duty of 
criticizing the government in power and standing ready 
to set up a new government. For this reason, the leading 
members of the opposition party are popularly referred 
to as the Shadow Cabinet. 

Parliament makes the laws of the United Kingdom. A 
bill(proposed law) must be approved by both houses of 
Parliament to become law. The British Parliament has 
been called the Mother of Parliaments because many of 
the world’s legislatures have copied features from it. 

The House of Commons, often called simply the Com- 
mons, is by far the more powerful of Parliament's two 
houses. The House of Commons has 659 members, 
elected from the four main political units that make up 
the United Kingdom. Each member represents a district 
called a constituency. A member does not have to live in 
the constituency he or she represents. Members are 
chosen ina general election, in which the whole nation 
votes. A general election must be held at least every five 
years. However, an election may be called anytime by 
the prime minister. Almost all citizens 18 years old or 
older may vote. Those who cannot vote include peers 
(members of the nobility) and the mentally ill. 

The House of Lords, often called the Lords, has little 
power. It can delay, but not defeat, any bill that the Com- 
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mons is determined to pass. The House of Lords has 
about 700 members. Ninety-two members are drawn 
from the kingdom's dukes, earls, countesses, and other 
hereditary peers and peeresses. Hereditary peers and 
peeresses are members of the nobility who have inherit- 
ed their titles. The 2 archbishops and 24 of the bishops 
of the Church of England have seats in the House of 
Lords. The remaining members are /ife peers and peer- 
esses, given the rank of baron or baroness in honor of 
some outstanding accomplishment. Their titles do not 
descend to their children. Among the life peers are 
about 30 /aw /ords, who are judges appointed for life to 
handle legal matters that come to Parliament. 
Membership in the European Union~an organization 
that promotes political and economic cooperation 
among member states—requires the United Kingdom to 
adopt certain European laws. The British Parliament can- 
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Queen Elizabeth Il reviews 
her troops in a colorful annual 
ceremony. The queen has 
ruled as the United Kingdom’s 
monarch since the death of 
her father, King George VI, in 
(eb ys 
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not significantly change these laws, but the British judi- 
cial system enforces them. This arrangement gives 
British courts more power than they have had in the 
past. European Union laws also fill in some of the gaps 
in the British constitution. 

Regional governinent. In referendums held in 1997, 
Welsh voters approved plans for a 60-member assembly 
for Wales, and the Scots voted to accept plans calling 
for the election of 129 representatives to a Scottish par- 
liament. These legislative bodies met for the first time in 
1999. They have control in certain domestic affairs. 

A 1998 political settlement in Northern Ireland created 
three new political bodies: the Northern Ireland Assem- 
bly; the North-South Ministerial Council; and the British- 
Irish Council. These groups began meeting in 1999. 

The Northern Ireland assembly has responsibility for 
many domestic matters. The voters of Northern Ireland 
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The House of Commons is 
the more powertul of the two 
houses of the British Parlia- 
ment. The prime minister and 
Cabinet members sit on the 
front bench on one side of the 
chamber, at /eft in photo. The 
leading members of the 
largest opposition party sit on 
the front bench on the other 
side. 





United Kingdom in brief 


Capital: London. 

Official language: English. 

Official name: United Kingdom of Great Britain and North- 
ern Ireland. 

National anthem: “God Save the Queen” (or “King’). 

Largest cities: (1991 census) 

London (6,378,600) Sheffield (500,500) 

Birmingham (934,900) _ Liverpool (448,300) 

Leeds (674,400) 

Glasgow (654,542) 








Royal arms date from 1837 
in their present form. The 
shield bears symbols of Eng- 
land, Ireland, and Scotland. 


United Kingdom’s flag is 
known as the British Union 
Flag or the Union Jack. \t was 
officially adopted in 1801. 


Land and climate 


Land: The United Kingdom lies in northwestern Europe. It 
includes the island of Great Britain and the northeastern 
part of the island of Ireland. France lies south across the 
English Channel; the Republic of Ireland west across the 
Irish Sea; Belgium, the Netherlands, Germany, Denmark, 
and Norway east across the North Sea. Most of the land 
is flat or rolling. There are rugged sections in northern 
Scotland, in Wales, and in northern, central, and far 
southwestern England. 
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Area: 94,248 mi? (244,101 km’). Greatest distances—north- 
south, about 600 mi (970 km); east-west, about 300 mi 
(480 km). Coastline—2,521 mi (4,057 km). 

Elevation: Highest—Ben Nevis, 4,406 ft (1,343 m) above sea 
level. Lowest—Great Holme Fen, near the River Ouse in 
Cambridgeshire, 9 ft (2.7 m) below sea level. 

Climate: Summers mild—daytime highs about 73 °F (23 °C) 
in the south, about 65 °F (18 °C) in Scotland. Cool win- 
ters—nighttime temperatures drop nearly to freezing, but 
rarely much below, except in the Scottish Highlands. 
Precipitation moderate, generally higher in the west 
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Government 


Form of government: Constitutional monarchy. In practice, 
a parliamentary democracy. 

Head of state: Monarch (queen or king). The monarch acts 
in largely ceremonial roles as head of the executive and 
judicial branches. 

Head of government Prime minister, usually the head of 
the majority party in the House of Commons. 

Legislature: Parliament of two houses: House of Commons 
has 659 members, elected by the people; House of Lords 
has about 700 members. House of Commons is much 
more powerful than House of Lords. 

Executive: Prime minister and Cabinet. 

Political units: England, Scotland, Wales, Northern Ireland, 
united under one government. Each unit has its own 
divisions of local government. 


People 


Population: 2002 estimate—58,959,000. 1997 census— 

56,467,000. 

Population density: 626 per mi (242 per km’). 

Distribution: 89 percent urban, 11 percent rural. 

Major ethnic/national groups: 95 percent of mostly British 
or Irish descent. About 5 percent recent immigrants or their 
descendants. Immigrants mostly from former British colonies. 

Major religions: About 50 percent Church of England, 10 
percent Roman Catholic, 4 percent Church of Scotland; 
also several other Protestant denominations, Muslims, 
Hindus, Jews. 


Population trend 

Millions Year Population 
1801 11,944,000 
1811 13,368,000 
1821 15,472,000 
1831 17,835,000 
1841 20,183,000 
1851 22,259,000 
1861 24,525,000 
1871 27,431,000 
1881 31,015,000 
1891 34,264,000 
1901 38,327,000 
1911 42,082,000 
1921 44,027,000 
1931 46,038,000 
1981 50,225,000 
1961 52,709,000 
1971 55,515,000 





1981 55,638,000 
1800 1825 1850 1875 1900 1925 1950 1975 2000 99] 56,467,000 


Economy 


Chief products: Agricu/ture—barley, beef and dairy cattle, 
chickens and eggs, hogs, milk, potatoes, rapeseed, sheep, 
sugar beets, wheat. Manufacturing—aerospace equipment, 
chemicals and pharmaceuticals, electrical and electronic 
products, foods and beverages, iron and steel, machinery, 
metal goods, motor vehicles, printed materials, rubber and 
plastic goods, ships, textiles and clothing. Mining—coal, 
natural gas, petroleum. Fishing industry—cod, haddock, 
herring, mackerel, whiting. 

Money: Basic unit~pound. One hundred pence equal one 
pound. 

International trade: Major exports—aerospace equipment, 
chemicals and pharmaceuticals, foods and beverages, 
machinery, motor vehicles, petroleum. Major imports— 
chemicals, clothing, foods (especially fruit, vegetables, 
meat, coffee, tea), machinery, metals, motor vehicles, 
paper and newsprint, petroleum products, textiles. Major 
trading partners—France, Germany, Netherlands, United 
States. 
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United Kingdom map index 


Political divisions 


Name Population 
England 47,078,000 
Northern Ireland — 1,578,000 
Scotland 4,999 000 
Wales 2,812,000 
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Glastonbury .......... 1 4 
Glenrothes .. ...... ...€ 4 
Gloucestes 91,800..H 4 
Gosport .. 77,800... 5 


Grangemouth Db 
Grantham 

{South Kestevan 

District) ...... 99,900 ..G 
Gravesend 

(Gravesham 

District)’ ...... 94,300 ..H 
Great Gimsty, 

see Grimsby 
Great Malvern 

{Malvern Hills 

District) .. ...85,700 ..H 
Great 

Yarmouth _ ..85,900 ..G 
Greenock 

{Inverclyde 

District) ...... 97,932 .D 
Grimsby .......: 90,900 . .F 
Guildford ...... 125,300 . 1 
Halifax (Cal- 

derdale 

District) ..... 191,700 .F 
Haltemprice 

iBeverl 

District}!® ....108,300 . .F 
Halton* ........ 122,900 . .F 
Hamilton ...... 103,139 ..D 
HanlowPereeeeeee 75,200 ..H 
Harrogate ..... 144,500 . .F 
Hartlepool ...... 91,600 ..E 
ale ey ee 78,100 ..1 
Havant’ ........ 118,500 . .| 
Haverhill ................ H 
Hawick ages econo D 
Helmsdale.............. A 
Henley-on- 

Thames .............--. H 
Hereford ....... 48,300 
High 

penne ..156,800 ..H 
Hinckley land 

Bosworth!" . . 93,300 ..G 
Hitchin (North 

Hertfordshire 

District!® ....111,400..H 
Horsham ...... 104,100 . I 
Huddersfield 

(Kirklees 

District) ..... 367,600 . .F 
Hull (Kingston 

upon Hull). ..252,200 . F 
Huntingdon ...137,300..G 
Inverness ....... 58,849 ..B 
Inverurie ............... B 
Ipswich ........ 115,500 ..H 

errier® ......... 85,800 . || 
Kettering ....... 72,000 ..G 
Kilmarnock {and 

Loudoun)..... 81,078 ..D 
King’s Lynn 

land West 

Norfolk] ..... 126,000 ..G 
Kingston upon Hull, 

see Hull 
Kingswood" ..... 87,900 ..H 
Kigussie ...... dame. .<: B 
Kinnoss .....6¢.... seem. ae Cc 
Kirkcaldy ...... 144,574 ..C 
Kirkintilloch 

(Strathkelvin 

District! ...... 89,357 ..D 
Kirkwall on... ern. 3 E 
Knowlsley* ....149,100 ..H 
Kyle of 

Lochlash .............. B 
Lancaster ...... 128,500 . .F 
Langbaurgh’ . ..147,700 ..G 
Lanner... soe 28,900 ..E 
Leeds .......... 674,400 

1,984,700 . .F 
Leicester ...... 282,900 ..G 
Leominster .............. H 
Lemick™.-. teen D 
Lichfield .......: 90,600 ..G 
Limavady’ ...... 26,748. E 
Lincoln.......... 78,200 . .F 
Lisburn ......... 90,900 ..E 
Liverpool ...... 448,300 

+1,376,800 | .F 
Llandovery ......:-+..:2: H 
Llanelli .......... 74,100 ..H 
Lockerbie ............... E 
London (Greater 

London) ...6,378,600 . H 
London- 

OTN oto os oe 95,500. ..E 
Kouthee.. . 7... ere G 
Lowestoft 

(Waveny 

District) .. ..103,200 ..G 
odlow 5. ee eee G 
Eaton’... ... 167,300 ..H 
Lymington 

(New Forest 

District) ..... 155,600 ..] 
Mac- 

clesfield ..... 151,500 . .F 
Maidstone ..... 133,200 ..H 
Mallaig .2-).0....5 ee B 
Manchester ...397,400 

2,445,200 ..F 


ll as the city or town 

§World Book estimate based an 1991 census figures. Brighton and Hove merged in December 2000. 
The British gaverninent does not repon populations for individual cities and towns. 

Sources: 1991 census preliminary figures; 1985 official estimates. 
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Mangotsfield 

iNorthavon 

District)” ....124,100 ..H 
Mansfield ...... 100,700 ..G 
Margate 

(Thanet 

District) ..... 122,500 ..H 
Matlock 

(Amber Valley 

District)’ ....109,700 ..G 
Merthyr 

Tydiil........ 58,5000 ..H 
Mid Sussex" ...118,700 ..H 
Middles- 

brough...... 141,400 ..E 
Milford Haven 

{Preseli 

District) ...... 70,300 ..H 
Milton 

Keynes ...... 153,200 . .H 
Montrose .............. Cc 
Motherwell ....140,320 ..D 
Musselburgh ............ D 
Neathine .... fea. . 5,200 ..H 
Newark-upon- 

TWREN .M ee cecal G 
Newbury ...... 130,600 ..H 
Newcastle-under- 

Lyme........ 118,400 ..G 
Newcastle upon 

TYNE ooo 263,000 

ee +1,087,000 .-E 
Newport ....... 129,500 ..H 
Newport ...-............. I 
Newry 

fand Morne] . 84,700 . .E 
Newtown St. 

Boswell ............... D 
Newtown- 

abbey ==... e 7Z,100...E 
North Bed- 

fordshire* ...133,900 ..H 
North Down’ ... .69,300 . .E 
North 

Tyneside* .. 188,800 . .E 
Northallerton ............ E 
Northamp- 

{O01 fs. «3. ee 178,200 ..H 
Norwich ....... 121,000 ..G 
Nottingham ....279,400 ..G 
Nuneaton land 

Bedworth! ..112,500 ..G 
Ogwr’ ......... 132,900 . .H 
Oldham........ 211,400 . F 
Omagh ......... 44,900 . .E 
Oxford ......... 109,000 ..H 
Paisley 

(Renfrew 

District) ..... 203,407 ..D 
Perth land 

Kinross] ..... 122,360 ..C 
Peter- 

borough ... 148,800 .. 
Peterhead ............... B 
Plymouth ...... 253,400 . I 
Pontypridd 

(Tatt-El 

District) ...... 94,400 ..H 
Poole .......... 124,500 . . 
Port Talbot 

(Afan Dis- 

UHiCUis coc os 51,100 ..H 
Portsmouth ....174,700 . I 
Potters Bar 

(Hertsmere 

District) ...... 88,100 ..H 
Preston® ....... 126,200 . .F 
Reading ....... 122,600 ..H 
Redditch........ 73,300 ..H 
Reigate [and 

Banstead] ...116,600 . | 
Restormel’ ...... 81,200 . .J 
Rhondda’ ....... 78,700 ..H 
Rochdale” ..... 196,900 . .F 
Rochester 

[upon 

Medway!" ...145,600 ..H 
Rotherham ....247,100 ..F 
Roghyan. . @.c5: 85,600 ..G 
St. Albans ...... 128,800 ..H 
St. Andrews ............. Cc 
St. Helens ...... 175,300 . .F 
St. Peter Port ............ J 
St Helier ................ J 
Salford* ........ 217,900 . F 
Salisbury ...... 102,500 . J 
Sandwell’ ...... 282,000 ..G 
Scar- 

borough ... .103,300 ..E 
Scunthorpe ..... 63,600 . .F 


Seaham 
(Easington 


District)” ..... 97,100 ..E 


Sedgefield’ ..... 89,300 . 
Sevenoaks..... 110,100 . 
Sheffield ....... 500,500 
$1,249,300 . 
Shrewsbury land 
Atcham] ...... 90,900 . 
Slough. ....+...: 98,600 . 
Solihull ........ 195,100 
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South 

Lakeland’ ....97,400 .E 
South Oxford- 

shire* ...... 133,300 ..H 
South Shields 

(South 

Tyneside 

District) ..... 151,900 ..E 
South- 

ampton ..... 202,300 . .I 
Southend- 

on-Sea ...... 153,700 ..H 
Southport 

(Sefton 

District) ..... 282,000 . .F 
Southwold .............. G 
Spalding 7e:... wee, G 
Spelthorne’ ..... 90,200 ..H 
Stafford ...... 117,000 ..G 
Stevenage ...... 75,100 ..H 
Stinting), .gaccean 81,147 ..C 
Stamford ................ G 
Stockport ...... 276,800 . F 
Stockton-on- 

Tees ........ 170,200 ..E 
Stoke-on- 

Trent........ 248,700 ..G 
Stonehaven ............. Cc 
Stornoway ............. A 
SlQUTG co .cccscisanc. ae A 
Strabane ........ 35,800 ..E 
Stranraer ................ E 
Stratiord-upon- 

Avon ........ 104,600 ..H 
Stroud ......... 104,500 ..H 
Sunderland ....286,800 ..E 


Sutton in 


. 


Ashfield (Ash- 

field District) 106,900 . .F 
Swale .......... 110,800 . 
Swansea ....... 182,100 .. 
Swindon 

(Thamesdown 

District) ..... 167,200 .. 
Tain... whee ene 
Tameside’ ..... 211,700 
Tamworth ...... 66,700 
Tarbert ...22sessec eee 
Taunton 

(Deane)....... 93,300 
Teignbridge® . .100,600 
Teltondt:: .... nee 
Test Valley* ..... 98,700 
Thurrock* ..... 124,400 
THURSO gamete one 
TobekmoOty’. y2-0.2--.. 
Beli ail 

{and Malling] .99,600 . 
Torbay... o.com 122,500 . 
Trafford* ....... 205,700 
"TRULO see ce eee 
Tunbridge 

Wells ........ 98,500 . 
Vale of White 


Horse’ ...... 108,400 . 
Vale Royal” ....113,500. 
Wakefield ..... 306,300 . 
Walsall ........ 255,600 
Warrington ....179,500 

arwick....... 114,900 
Watford ......... 76,300 . 
Waverly’ ...... 132,500 . 
Wealdon*...... 124,800 . 
Welling- 

borough ....: 64,300 
Welshpool ............. 
Welwyn Garden 

City (Welwyn 

Hattield 

District) ...... 94,000 
Weston-super 

Mare (Wood- 

spring 

District) ..... 173,900 
Weymouth land 

Portland] ..... 60,900 .. 
Whitchurch ............ 
Wick ssoccu seen naar Oe 
Wigathi oc .< aca. 301,900 


Winchester .... 93,700 . 
Windsor 
{and Maiden- 


head]........ 133,400 
Woking ......... 86,300 
Wolver- 


hampton .. . 239,800 . 
Worcester ...... 81,100 . 


. 


‘eyo 


Worksop 

(Bassetlaw 

District)” ....104,200 ..F 
Worthing ....... 94,800 
Wrekin, The’ ..129,900 
Wrexham 

{Wrexham 

Maelor 

District) ..... 114,600 
Wychavon’ ..... 98,100 

MOO aes sca 98,700 
Wyre Forest’ .. 93,100 
Yeovil ......... 139,100 . 
Yonk 3%. 5-52-05. 102,200 . 
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54 United Kingdom 


elect the assembly's 108 members. 

The North-South Ministerial Council handles affairs of 
the entire island of Ireland. It includes representatives 
from the governments of both Northern Ireland and the 
Republic of Ireland. The council's decisions are subject 
to the approval of the Irish Parliament and the Northern 
lreland Assembly. 

The British-Irish Council addresses issues of concern 
to all of the United Kingdom and Ireland. The council 
brings together representatives from the parliaments of 
both countries; the assemblies of Northern Ireland, 
Scotland, and Wales; and the governments of the Chan- 
nel Islands and the Isle of Man. 

Local government. The units of local government in 
Scotland and Wales are unitary authorities. Northern Ire- 
land is divided into districts. England has various admin- 
istrative units, including counties, metropolitan districts, 
and unitary authorities. The counties are divided into 
shire districts. 

Each unit of local government has its own elected 
council. The councils deal with such matters as educa- 
tion, housing, recreation, refuse collection, and roads. 
Local governments may collect taxes, but about half of 
their income comes from the national government. 

Politics. The two largest political parties in the United 
Kingdom are the Conservative Party and the Labour Par- 
ty. The Conservative Party developed from the Tory Par- 
ty, which began in the late 1600's. The Labour Party be- 
gan in 1900. Much of its support comes from labor 
unions, called trade unions. A third party, the Liberal 
Democrats, was formed in 1988. 

Other parties in the United Kingdom include national- 
ist parties in Northern Ireland, Scotland, and Wales. 
They favor independence from the United Kingdom. 

Courts of the United Kingdom operate under three 
separate legal systems—one for England and Wales, one 
for Northern Ireland, and one for Scotland. In each sys- 
tem, some courts hear only criminal cases and other 
courts handle only civil cases. Decisions made by lower 
courts may be appealed to higher courts. 

In all three systems, the House of Lords is the highest 
court of appeal in civil cases. It is also the highest court 
of appeal in criminal cases, except in Scotland. In Scot- 
land, people convicted of a crime may appeal their case 
to the High Court of Justiciary. They have no further ap- 
peal to the House of Lords. 

The monarch appoints all British judges on the advice 
of the government. Judges serve until retirement, and 
thus they are free from political pressure. 

Armed forces of the United Kingdom are made up of 
volunteers. About 215,000 volunteers serve in the na- 
tion’s army, navy, and air force. 


People 


Population. The United Kingdom is more thickly 
populated than most countries. Most of its people live in 
cities and towns. About one third of the country’s resi- 
dents live in England’s seven metropolitan areas. Greater 
London, the largest metropolitan area, has about 10 per- 
cent of the United Kingdom's total population. The six 
other metropolitan areas are as follows, with the largest 
city of each area shown in parentheses: Greater Man- 
chester (Manchester), Merseyside (Liverpool), South 





Robert Harding Picture Library 


The United Kingdom's people represent many ethnic groups. 
Most people live in urban areas, as do these Londoners. 


Population density 


The most densely populated areas in the United Kingdom are 
southeastern England and the industrial regions of central Eng- 
land. The Highlands of Scotland have the fewest people. 
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) Yorkshire (Sheffield), Tyne and Wear (Newcastle upon 
_ Tyne), West Midlands (Birmingham), and West Yorkshire 
| (Leeds). 

More than four-fifths of the population of the United 
Kingdom live in England. London and England as a 
whole have great influence over the rest of the United 
Kingdom because of their large populations. 

Ancestry. Celtic-speaking people lived in what is 
| now Britain by the mid-600's B.C. Over the next 1,700 
years, the land was invaded by the Romans, Angles, Sax- 
ons, Jutes, Danes, and Normans. Most of the British are 
| descendants of these early peoples. 

Since the 1950's, many immigrants have come to 

| Britain from countries that belong to the Common- 
wealth. The Commonwealth is an association of coun- 
tries and other political units that were once part of the 


City life. A number of the United Kingdom's impor- 

tant cities grew rapidly in the 1700's and early 1800's, 

_ during the Industrial Revolution. But today, many of 

| those cities—including London, Birmingham, Liverpool, 
| Manchester, and Leeds—are in decline. They are faced 
with such problems as falling employment, rising crime, 
and poor housing. They are losing population as people 
move from the inner cities into the suburbs and beyond. 
Greater London's population, for example, peaked in 
1939 and has been falling ever since. 

The industries that supported the growth of the large 
cities have declined or disappeared. New industries, 
such as electronics, have developed outside the cities, 
many near motorways (expressways) or near research 
_ establishments and universities. 

The British government in 1988 launched an urban re- 
newal program called Action for Cities. The purpose of 
the program is to revive the inner cities by means of 
new housing and new development. The government 
also established areas called enterprise zones to attract 
new businesses to inner cities. Businesses within enter- 
prise zones receive tax cuts and other advantages. How- 
ever, people continue to move away from the inner 
cities to find jobs, and these areas do not attract enough 
private investment. The cost of such basic services as 
street lighting and road repair is increasingly falling 
upon fewer people. And many of these people are the 
members of society who can least afford such costs— 
the elderly, single-parent families, the poorly paid, and 
the unemployed. 

Rural life. At one time, the rural areas of the United 
Kingdom were devoted mainly to farming. But the avail- 
ability of convenient transportation enables people to 
work in a city and live in the countryside. In many rural 
communities, full-time farmers are outnumbered by re- 
tired people, commuters, and workers who serve the 
needs of tourists. 

The attractiveness and variety of rural Britain is one of 
the tourist industry's prime assets. These qualities also 
attract many retired people. In some rural areas, more 
than a fifth of the population is over retirement age. 
These areas include the counties of Cornwall, Devon, 
Dorset, East and West Sussex, and the Isle of Wight; the 
Scottish Borders; and parts of rural Wales. 
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British Empire. Many immigrants have come from Com- 
monwealth countries in Asia and the West Indies. Most 
of the newcomers have settled in cities and towns al- 
ready facing housing shortages. !n the early 1960's, the 
British government began restricting immigration. 

Language. English is the official language of the Unit- 
ed Kingdom and is spoken throughout most of the 
country. English developed chiefly from the language of 
the Anglo-Saxon and Norman invaders. 

Less than a fifth of the people of Wales speak both 
English and Welsh, a language that developed from one 
of the languages ofprices they charge. These taxes may be called 
shifted taxes because manufacturers and business own- 
ers shift the cost of the tax to their customers. 

Other taxes include estate taxes, inheritance taxes, 
and gift taxes. An estate tax is applied to the value of 
property before it has been given to heirs. An inheri- 
tance tax is levied on the value of property after it has 
been given to heirs. A gift tax is applied to the value of 
property that is given away during a donor's lifetime. 
The donor pays the tax. 

In the United States, the federal government and 
some state governments levy estate and gift taxes. Only 


This graph shows how much of the United States gross domestic product (GDP) goes toward paying taxes. The 
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state governments levy inheritance taxes. In Canada, 
only the province of Quebec levies gift and inheritance 
taxes. Canada has no estate taxes. 


Principles of taxation 


A good tax system must satisfy several general princi- 
ples of taxation. The main principles include productivi- 
ty, equity, and elasticity. 

Productivity. The chief goal of a tax system is to gen- 
erate the revenue a government needs to pay its expens- 
es. When a tax system produces such revenue, it satis- 
fies the principle of productivity. If a tax system fails to 
produce the needed revenue, the government may have 
to add to its debt by borrowing money. 

Equity. Most people agree that a tax system should 
be equitable (fair) to the taxpayers. Economists refer to 
two kinds of equity—/orizontal and vertical. Horizontal 
equity means that taxpayers who have the same 
amounts of income should be taxed at the same rate. 
Vertical equity implies that wealthier people should pay 
proportionately more taxes than poorer people. This is 
sometimes called the principle of ability to pay. 

Governments often try to achieve tax equity by mak- 
ing their taxes progressive. A progressive tax has a rate 
that depends on the sum to which it is applied. The rate 
increases as that sum increases. For example, the U.S. in- 
dividual income tax is a progressive tax because it ap- 
plies a higher rate to larger taxable incomes than it does 
to smaller ones. 

Elasticity. A tax system should be elastic (flexible) so 
that it can satisfy a government's changing financial 
needs. In an elastic system, taxes help stabilize the econ- 
omy. For example, taxes increase in times of economic 
growth and thus help limit inflation (rapid price increas- 
es). Increasing taxes would leave less money for con- 
sumers to spend to send prices up. Similarly, taxes de- 
crease during a decline in economic activity to help 
prevent a recession. This action would leave consumers 
more money to spend and thus spur economic growth. 

Other principles of taxation. People agree that taxes 
should be convenient and easy to pay, and that they 
should be inexpensive for governments to collect. In ad- 
dition, taxpayers should know in advance when a tax has 
to be paid, so that they can save enough money to cover 
the payment. 

Some economists believe a tax system should also 
satisfy the principle of neutrality. According to this prin- 
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ciple, tax laws should not affect taxpayers’ economic de- 
cisions, such as how to spend, save, or invest their mon- 
ey. But other economists believe a tax system must defy 
the principle of neutrality to achieve tax equity or to sta- 
bilize economic growth. Still other economists believe a 
tax system should play an active role in redistributing 
wealth. They support taxing the wealthy at highly pro- 
gressive rates and using the collected revenue to fi- 
nance services for the poor. 


Taxation in the United States 


The Constitution of the United States gives Congress 
the sole right to levy federal taxes. Congress first used 
its tax powers in 1789, when it began to levy a tariff. Tar- 
iffs were the chief sources of federal revenue until the 
outbreak of the American Civil War in 1861. Then the 
cost of the war prompted the government to levy a se- 
ries of excise taxes and other new taxes. 

In 1894, the federal government levied a tax on indi- 
vidual incomes. But the tax was abolished in 1895 be- 
cause it violated a section of the Constitution that re- 
quired any direct tax to be apportioned (divided) among 
the states according to population. In 1913, the 16th 
Amendment removed this restriction. Later that year, the 
first modern income tax took effect. 

During the early 1900's, the income tax became the 
main source of federal revenue. Local governments re- 
lied chiefly on property taxes. State governments also 
depended heavily on property taxes during the early 
1900's. But by the 1930's, state governments received a 
rapidly growing percentage of their tax revenue from in- 
come taxes and sales taxes. 

During the Great Depression of the 1930's, the role of 
the federal government grew tremendously. The New 
Deal program of President Franklin D. Roosevelt greatly 
increased federal services and activities in order to help 
bring economic relief to the country (see New Deal). 

The federal government continued to expand its activ- 
ities during and after World War Il (1939-1945). As a re- 
sult, the nation’s tax system also grew to pay for the new 
federal programs. For example, during the 1920's, rev- 
enue from local taxes was about half of the total U.S. tax 
revenue. But today, local taxes account for only about a 
sixth of the country’s tax revenue, while federal taxes ac- 
count for about two-thirds of the total. The main federal 
taxes are individual and corporate income taxes and So- 
cial Security contributions. Some revenue from these 


taxes goes to state and local governments to finance 
such projects as roadbuilding and public housing. 


Taxation in Canada 


The individual income tax ranks as Canada’s chief 
source of federal revenue. The federal government also 
levies corporate income taxes, a general sales tax, tariffs, 
and excise taxes on such items as gasoline, alcohol, and 


tobacco. Canada’s 10 provincial governments also rely 
most heavily on individual and corporate income taxes. 
The provinces also levy property taxes, sales taxes, and 
excise taxes on gasoline, tobacco, and motor vehicle li- 
censes. Some provinces tax gifts, logging, and health- 
care programs. Local governments get most of their rev- 


enue from property taxes. 
Related articles in World Book include: 
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Additional resources 


Adams, Charles. For Good and Evil: The Impact of Taxes on the 
Course of Civilization. 2nd ed. Madison Bks., 1999. 

Cordes, Joseph J., and others, eds. The Encyclopedia of Taxation 
and Tax Policy. Urban Inst. Pr., 1999. 

Jjurinski, James J. Tax Reform: A Reference Handbook. ABC-Clio, 
2000. 

Slemrod, Joel, and Bakija, J. M. 7axing Ourselves. MIT Pr., 2000. 


Taxco, TAHS koh (pop. 99,907), is a historic silver-min- 
ing town 70 miles (113 kilometers) southwest of Mexico 
City. Its official name is Taxco de Alarcon (day AH ahr 
KOHN)? Taxco looks like an old Spanish town. Narrow 
cobblestone streets climb its steep hills. To preserve the 
town’s appearance, Taxco was made a national monu- 
ment. It is illegal to erect buildings in the contemporary 
style. Taxco’s charm, crafts, and mild climate attract 
tourists, artists, and writers. It has been a mining center 
since Hernando Cortés founded it in 1529. It is the cen- 
ter of Mexico’s silverware industry. See also Cortés, 


Hernando; Mexico (political map). James D. Riley 


Taxidermy, JAK suh our mee, is a technique for pre- 
serving animals and showing them as they looked when 





A taxidermist proceeds through several steps to create a lifelike model of a running cheetah. 
First, the skin is removed from the animal and tanned, /eft. A clay model of the animal is then sculpt- 
ed, center. Next, a casting is made from a mold of the sculpture, right 
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Field Museum of Natural History, Chicago (Taxidermy by Paul O. Brunsvold; 
photography by Ron Testa and Diane Alexander White) 


The taxidermist then places the tanned skin on the casting, /eft Finally, the taxidermist sews, 
glues, and pins the skin into place, center. After other body features—such as eyes, ears, and a 
tongue—are added, the model is complete, right 
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they were alive. The word taxidermy comes from Greek 
words meaning arrangementand skin. Museums of nat- 
ural history often exhibit birds, fish, antelope, tigers, 
bears, and other wild animals in their natural settings. 

Process of mounting. The taxidermist first takes ac- 
curate measurements of the anatomy of the dead ani- 
mal. The animal's skin is carefully removed and treated 
with a preservative, such as arsenical soap. The taxider- 
mist then makes a drawing of the animal's body struc- 
ture, including the muscles, bones, and depressions. 
This copy becomes a guide. Next, the taxidermist makes 
a framework out of wood and metal. The skeleton of the 
animal also may be used. The taxidermist then adds clay 
to the framework and sculpts the animal's anatomy. The 
clay model is used to make a thin, hollow casting of 
plaster, papier-maché, burlap, and sometimes mesh 
wire. This casting must correspond accurately with the 
figure of the animal. Finally, the taxidermist places the 
skin on the casting and sews and glues it together. Skins 
of large, heavy animals must be tanned before being 
mounted on the casting. 

Taxidermists must add many other body features and 
use special materials to make the eyes and tongue. Taxi- 
dermists may use painted hollow globes instead of glass 
eyes to give the preserved animal a natural expression. 
They must also shape the ears. 

Some museums use a freeze-drying technique to pre- 
serve specimens. This method is used mainly for small 
animals, such as songbirds and squirrels. 

Careers in taxidermy. Taxidermy is a complicated 
art. It requires a knowledge of anatomy, natural history, 
drawing, sculpture, mechanics, tanning, and dyeing. 
Many museums have taxidermists on their staffs. Some 
museums hire commercial studios to mount their speci- 
mens. Most taxidermists learn their skills at a technical 
institute or by training under an experienced taxider- 
mist. Further information about careers in taxidermy can 
be obtained from the National Taxidermists Association 
in Cleveland, Ohio. 


Additional resources 
Moyer, John W. Practical Taxidermy. 2nd ed. 1979. Reprint. 

Krieger, 1992. 
Williamson, Bob, and Edwards, Ken. Serious Sportsman Taxi- 

dermy for Beginners. WASCO Mfg., 1991. Seven pamphlets. 
Taxol, TAK sawl, is a drug used to treat advanced can- 
cers of the breast and ovaries. It is the Bristol-Myers 
Squibb Company's trade name for its anticancer drug 
paclitaxel. 

Taxol was originally obtained from the bark of the Pa- 
cific yew, a slow-growing tree found in the Pacific 
Northwest. However, harvesting the bark destroyed the 
trees, and great numbers were needed to produce even 
small amounts of Taxol. Environmentalists feared that in- 
creasing use of the drug would endanger the survival of 
the species. Today, Taxol is prepared from clippings of 
new growth from another species, the English yew. Sci- 
entists can also collect smali amounts of Taxol from yew 
cells grown in the laboratory. 

Taxol belongs to a class of drugs known as faxoids, 
which have shown promise in treating various types of 
cancer. Scientists believe taxoids will work well when 
used in combination with other drugs. Another taxoid 
that is used for treating advanced breast cancer is doc- 
etaxel, known by the trade name Taxotere. Researchers 


Francis M. Greenwell 


continue to search for other new taxoids and to test 
their effectiveness. Thomas H. Maugh I 

See also Breast cancer. 
Taxonomy. See Classification, Scientific. 
Tay-Sachs disease is a hereditary disorder of the 
nervous system. It occurs chiefly among Jewish children 
of eastern European ancestry. Tay-Sachs disease causes 
severe brain damage, enlargement of the head, convul- 
sions, blindness, deafness, lack of energy, and eventual- 
ly death. Victims develop a reddish spot on the retina of 
the eye. They begin to have symptoms when they are 
about 6 months old. There is no treatment for Tay-Sachs 
disease. Most victims live for only three or four years. 

Tay-Sachs disease occurs in children who have too lit- 
tle of the enzyme hexosaminidase A. This enzyme con- 
trols the amount of gangl/ioside that accumulates in 
nerve cells. Ganglioside is a fat produced by normal cell 
growth. Nerve cells that store too much ganglioside be- 
come swollen and eventually die. A large number of 
damaged or dead nerve cells causes brain damage. 

Tay-Sachs symptoms were first reported during the 


Tay-Sachs disease 


Tay-Sachs disease is a hereditary brain disorder that occurs 
chiefly among Jews of eastern European ancestry. People who 
inherit the Tay-Sachs gene from both parents have the disorder. 
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WORLD BOOK diagram 
In this chart, each parent carries one normal gene and one Tay- 
Sachs gene. Such people are called carriers. A child of such par- 
ents has one chance in four of inheriting the Tay-Sachs gene 
from both parents—and thus having Tay-Sachs disease. People 
who inherit the Tay-Sachs gene from only one parent do not get 
the disease, but they may transmit the one abnormal gene to 
their children. 


1880's by two physicians, Waren Tay of Britain and 
Bernard Sachs of the United States. in 1969, researchers 
discovered that the lack of hexosaminidase A caused the 
disease. Today, scientists use a variety of tests to deter- 
mine the activity of hexosaminidase A in samples of 
blood and various tissues. These tests can reveal if un- 
born babies have the disease. They also show whether 
adults are carriers. Carriers do not have the disease 
themselves. But if two carriers marry, their children may 
inherit the disease from them. Reuben Matalon 

See also Races, Human (The founder effect). 
Taylor, Edward (1642?-1729), was the finest poet in 
colonial American literature. Taylor was born in Leices- 
tershire, England. Unwilling to sign a loyalty oath to the 
Church of England, he sailed to New England in 1668. In 
1671, he became a pastor in Westfield, Massachusetts, a | 
post he held the rest of his life. His best poetry appears 
in Preparatory Meditations, a collection. In God's 





Determination, he used a debate between good and evil 
to emphasize God's mercy for people caught in the bat- 
tle between Jesus Christ and Satan. Taylor achieved his 
complex thought in a few words. His work shows the in- 
fluence of the intricate style of the English metaphysical 
poets of the 1600's. Although his language is complicat- 
ed, Taylor's use of examples from everyday life makes 
his poetry understandable. Edward W. Clark 

Taylor, Elizabeth (1932- _), is an American motion- 
picture actress. She became as famous for her beauty 
and turbulent personal life as for her film work. 

Taylor has appeared in about 50 films. She made her 
film debut in Theres One Born Every Minute (1942) and 
became a child star in Lassie Come Home (1943). Taylor 
won Academy Awards for best actress in Butterfield 8 
(1960) and Who’ Afraid of Virginia Woolf? (1966). Her 
other films include National Velvet (1944), A Place in the 
Sun (1951), Raintree County (1957), Cat on a Hot Tin Roof 
(1958), and Suddenly Last Summer (1959). 





Culver 


Elizabeth Taylor won an Academy Award for her performance 
in Whos Afraid of Virginia Woolf?(1966). The film also starred 
her husband, Richard Burton, center, and George Segal, right 


Elizabeth Rosemond Taylor was born in London to 
American parents. Taylor has been married eight times, 
including two marriages to British actor Richard Burton. 
Her other husbands have included American film pro- 
ducer Michael Todd and American singer Eddie Fisher. 
Taylor has been active in charity work. In 2000, Queen 
Elizabeth I] made Taylor a Dame Commander in the Or- 
der of the British Empire. Louis Giannetti 
Taylor, Frederick Winslow (1856-1915), was an Am- 
erican engineer and efficiency expert. He joined Mid- 
vale Steel Works in Philadelphia in 1878 as a laborer, 
and left the company in 1890 as chief engineer. During 
this time, he conducted experiments to determine the 
maximum possible efficiency of people and machines. 
Taylor later expanded his ideas into a detailed system 
for organizing and systematizing factory work. The best- 
known part of his system is the time and motion study. 
In this study an efficiency expert clocks each step ina 
job and looks for ways to reduce the time and manpow- 
er needed to do the job. Taylor's system was only one of 
many proposed in the early 1900's. However, after he 
published Scientific Management in 1911, the entire effi- 
ciency movement was often called 7ay/orism. Taylor was 
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born in Germantown, Pennsylvania. George H. Daniels 
Taylor, George (1716-1781), was a Pennsylvania signer 
of the Declaration of Independence. He served in Penn- 
sylvania’s provincial assembly from 1764 to 1770 and in 
1775. He became a colonel in the Pennsylvania militia in 
1775. He also served as a member of the Continental 
Congress. Elected a member of the First Supreme Exec- 
utive Council of Pennsylvania in 1777, he soon retired 
because of illness. Taylor was born in Ireland. He came 
to Pennsylvania about 1736 and became a successful 
iron manufacturer. Gary D. Hermalyn 

Taylor, Maxwell Davenport (1901-1987), gained 
fame as a United States general in World War II (1939- 
1945) and the Korean War (1950-1953). He later helped 
shape U.S. strategy in the Vietnam War (1957-1975). 

Taylor was born in Keytesville, Missouri. He graduat- 
ed from the U.S. Military Academy in 1922. During 
World War II, Taylor helped organize the Army’s first 
airborne divisions and later served as artillery comman- 
der of the 82nd Airborne Division in Sicily and Italy. He 
was the first U.S. general to land in Normandy, France, 
during the Allied invasion on D-Day, June 6, 1944. Taylor 
commanded the 101st Airborne Division in 1944 and 
1945. Taylor commanded the U.S. Eighth Army in the Ko- 
rean War in 1953. From 1955 to 1959, he served as U.S. 
Army chief of staff. Taylor became chairman of the Joint 
Chiefs of Staff in 1962 and ambassador to South Vietnam 
in 1964, during the Vietnam War. Taylor served there 
about a year and then became a special consultant to 
President Lyndon Johnson. D. Clayton James 
Taylor, Mildred D. (1943- ), is one of America’s 
leading authors of children’s books. Her fiction reflects 
stories she heard growing up in an African American 
family, and her own childhood experiences. Taylor's 
books explore themes of family unity, love of the land, 
black pride, bigotry, and racism. 

Taylor has published six novels about the Logans, a 
black family living in rural Mississippi. Many are set in 
the 1930's during the Great Depression. Her Roll of 
Thunder, Hear My Cry (1976) won the 1977 Newbery 
Medal and was immediately recognized as a classic. Her 
other novels include Song of the Trees (1975), Let the 
Circle Be Unbroken (1981), The Friendship (1987), The 
Gold Cadillac (1987), The Road to Memphis (1990), and 
Mississippi Bridge (1990). Mildred Delois Taylor was 
born in Jackson, Mississippi. Nellie Y. McKay 
Taylor, Paul (1930- ), isan American choreograph- 
er (dance creator). Since founding the Paul Taylor Dance 
Company in 1955, he has created about 100 dances. In 
his earliest works, Taylor used ordinary gestures and 
postures. In 1956, he originated a new style of dance 
movement for his ballet 4 Epitaphs (later shortened and 
renamed 3 Epitaphs). In this work, figures dressed in 
black shrugged and slumped across the stage to the 
music of a New Orleans band. Some later works, such 
as Aureole (1962), Orbs (1966), and Esplanade (1975), 
were high-spirited celebrations of movement in Taylor's 
athletic, often humorous style. Other works, such as 
Churchyard (1969) and Last Look (1985), dealt with 
themes of darkness and corruption. 

Taylor was born in Allegheny County, Pennsylvania. 
He began his career as a dancer in the companies of 
Martha Graham and Merce Cunningham. 
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Taylor, Zachary (1784-1850), served his country for 
40 years as a soldier and for 16 months as President. His 
courage and ability during the Mexican War made hima 
national hero. Taylor showed the same courage while 
he was President, but he died before he could prove his 
full abilities as a statesman. He was succeeded by Vice 
President Millard Fillmore. 

President Taylor was one of the large slaveowners of 
the South. But he did not oppose admitting California 
and New Mexico to the Union as free states. The South 
demanded that other slavery problems be settled before 
those territories became states, and threatened to se- 
cede. Taylor replied that he was ready to take his place 
at the head of the army to put down any such action. He 
died at the height of this argument. President Fillmore’s 
policies delayed the Civil War for 10 years. 

Taylor made his greatest contribution to his country 
as a soldier. This quiet, friendly man was not a military 
genius but was a good leader. He never lost a battle. His 
troops nicknamed him “Old Rough and Ready.” 


Early life 


Childhood. Zachary Taylor was born near Barbours- 
ville, Va., on Nov. 24, 1784. He was the third son in a fam- 
ily of six boys and three girls. His parents, Richard and 
Sarah Strother Taylor, came from leading families of the 
Virginia plantation region. Richard Taylor served as an 
officer in the Revolutionary War. In 1783, he received a 
war bonus of 6,000 acres (2,400 hectares) of land near 
Louisville, Ky. He settled there in 1785. 

There were no schools on the Kentucky frontier, but 
Zachary studied for a while under tutors, and gained 
practical knowledge by working on his father’s farm 

Perhaps it was natural that Zachary should turn to a 
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Oil painting by John Vanderlyn, Corcoran Gallery of Art, Washington, D.C. 


military career. He grew up in the midst of Indian war- 
fare, and heard tales of the Revolutionary War from his 
father. In 1808, he was appointed a first lieutenant in the 
U.S. Army. In 1810, he was promoted to captain. 

Taylor's family. Early in 1810, Taylor met Margaret 
Mackall Smith (Sept. 21, 1788-Aug. 14, 1852). She was the 
orphaned daughter of a Maryland planter. Taylor and 
Miss Smith were married on June 21, 1810. They had a 
son and five daughters, two of whom died as infants. 
Their daughter Sarah married Jefferson Davis, the future 
President of the Confederacy. She died three months 
after her wedding. The Taylors’ son, Richard, served as a 
general in the Confederate Army. 


Military career 


Indian campaigns. During the War of 1812, Taylor 
won promotion to major for his defense of Fort Harrison 
in the Indiana Territory. In 1819, he became a lieutenant 
colonel. He served in Wisconsin during the Black Hawk 
War, and received the surrender of Chief Black Hawk in 
1832 (see Black Hawk). 

Taylor was sent to Florida in 1837. There he defeated 
the Seminole Indians at Lake Okeechobee on Dec. 25, 
1837. This victory brought him the honorary rank of 
brigadier general. In 1841, Taylor became commander 
of the second department of the western division of the 
U.S. Army, with headquarters at Fort Smith, Ark. 

Mexican War. In 1846, Mexico threatened war with 
the United States over the annexation of Texas. Taylor 
was ordered to the Rio Grande with about 4,000 troops. 
Mexico considered this advance an invasion, and Mexi- 
can forces crossed the river to drive off the Americans. 
Taylor defeated them in battles at Palo Alto and Resaca 
de la Palma. The United States declared war on May 13, 
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- Revolutions swept Europe in the late 1840's. The uprisings 
led to increased immigration to the United States. 





_ The California gold rush brought thousands of treasure 
seekers, called “Forty-Niners,” to the West Coast in 1849. 


1846. Taylor then advanced into Mexico and captured 
Matamoros and Monterrey. 

After these victories, Taylor seemed the obvious 
choice to lead an invading army into the central valley of 
Mexico. But President James K. Polk, a Democrat, knew 
hat Taylor favored the rival Whig Party. Because Polk 
eared the growth of a popular Whig leader, he named 
aeneral Winfield Scott to lead the campaign. 

On Feb. 22-23, 1847, before Scott's army departed, 
Taylor's army of about 5,000 men was attacked by be- 
ween 16,000 and 20,000 Mexican troops in the Battle of 
3uena Vista. Taylor's troops won a stunning victory over 
he forces of General Santa Anna. The triumph was due 
nore to the skill and vigor of Taylor's officers than to his 
jeneralship, but the victory made Taylor a national hero. 
see Mexican War; Santa Anna, Antonio Lopez de. 


Nomination for President 


Many Whig leaders, especially in the South, believed 
faylor could easily win the presidency because of his 
nilitary fame. Taylor hesitated to enter politics, but the 
Whigs nominated him anyway. They chose Millard Fill- 
nore, comptroller of New York, for Vice President. The 
Jemocrats nominated Senator Lewis Cass of Michigan 
and General William O. Butler of Kentucky. 


important dates in Taylor's life 


1784 (Nov. 24) Born near Barboursville, Va. 

1810 = (June 21) Married Margaret Mackall Smith. 
1812 Defended Fort Harrison against Tecumseh. 
1832 Received surrender of Black Hawk. 

1847 Defeated Santa Anna in Battle of Buena Vista. 
1848 Elected President of the United States. 

1850 = (July 9) Died in the White House. 
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The world of President Taylor 


The Department of the Interlor was established by Con- 
gress in 1849. The department took over duties in such areas 
as Indian affairs, public lands, and mining. 

Amelia Jenks Bloomer began publishing a journal called 
the Lily in 1849 to promote temperance and women’s rights. 
She became famous for wearing long, gathered pants called 
“bloomers” under her skirts. 

Charles Dickens enjoyed a reputation as the most popular 
English writer of his time. He published David Copperfield, a 
semiautobiographical novel, in 1849-1850. 

Overland mail service by wagon began in 1850, when a 
stagecoach route opened between Independence, Mo., and 
Santa Fe, N. Mex. It took about 30 days for mail to be deliv- 
ered from one end of the route to the other. 

The slavery issue led to some of the most memorable de- 
bates in the history of the United States Senate. Senator 
Henry Clay of Kentucky proposed a series of resolutions that 
became the basis for the Compromise of 1850. Such noted 
orators as Daniel Webster of Massachusetts, Stephen Doug- 
las of Illinois, and John Calhoun of South Carolina led the his- 
toric debates. 

The Scarlet Letter, published in 1850, brought international 
fame to American author Nathaniel Hawthorne. The novel 
dealt with sin and morality in Puritan Boston. 

Popular uprisings against undemocratic governments in 
Europe won American sympathy. Hungarian revolutionary 
leader Lajos Kossuth toured the United States in 1849 and 
was hailed as the “Hungarian George Washington.” 


Bibliotheque Nationale, Paris; Calilornia Historical Society 


During the campaign, both Whigs and Democrats 
took a two-sided stand on the divisive issue of slavery, 
seeming to favor it at one time and oppose it at other 


Taylor's election 


Place of nominating convention ....Philadelphia 
Ballot on which nominated .......... Ath 
Democratic opponent ............... Lewis Cass 
Electoral VOt@ hn... 22... eee. se 163 (Taylor) to 

127 (Cass) 
Popular vOte™ .. Fe tis «602s 0 cee ecu 1,361,393 (Taylor) to 


1,223,460 (Cass) and 
291,501 (Van Buren) 
Age at inauguration ................. 64 





“For votes by states, see Electoral College (tablel. 


The Granger Collection 
The Battle of Buena Vista established Taylor as a hero of the 
Mexican War. Taylor, shown above on the white horse, led his 
outnumbered troops to a decisive victory over the Mexicans. 
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White House Historical Association 


Mary Elizabeth Bliss, above, the Taylors youngest daughter, 
served as White House hostess. Her mother, Margaret Smith 
Taylor, took little part in Washington social life. Most historians 
believe that no likeness of Taylor's wife exists. 


times. Only the Free Soil Party, led by former President 
Martin Van Buren, campaigned to ban slavery in the 
newly acquired Mexican territories (see Free Soil Party). 
Van Buren did not carry a single state, but he drew 
many votes from Cass. Taylor and Fillmore won by 36 
electoral votes. The presidential election of 1848 was the 
first held at the same time in all the states. 


Taylor’s Administration (1849-1850) 


Taylor was inaugurated on March 5, 1849. He would 
normally have taken office on March 4, but declined to 
be inaugurated on Sunday. Some historians claim that 
David R. Atchison, president pro tempore of the Senate, 
served as acting President on March 4 because the pres- 
idency was vacant on that day. 

Taylor relied on the advice of other people because 
he knew that he lacked political experience. However, 
no one could influence him to act against his con- 
science. 

Life in the White House. Mrs. Taylor had not fa- 
vored the idea of her husband running for President. 
She viewed it as a plot to deprive her of his company. 
Mrs. Taylor, a semi-invalid, took little part in the White 
House social life. Hostess duties passed to her daughter 
Mary Elizabeth, known as Betty. Betty's husband, Colo- 


Vice President and Cabinet 





Vice Preside@mtin....... 2.6... .00c-e00s “Millard Fillmore 
Secretary of state .................... “john M. Clayton 
Secretary of the treasury ............ William M. Meredith 
Secretary of war ..................... George W. Crawford 
Attorney general ..................... Reverdy Johnson 
Postmaster general .................. Jacob Collamer 
Secretary of the Navy ................ William B. Preston 
Secretary of the Interior ............. Thomas Ewing 





“Has a separate biography in World Book. 






nel William W. S. Bliss, served as Taylor's secretary. 

The Nicaragua Canal. The acquisition of territory on 
the Pacific Coast during President James K. Polk's Admin- 
istration revived the dream of a water route across Cen- 
tral America. American businessmen tried to obtain 
rights to build a canal across Nicaragua. The British 
were also interested in such a canal. In 1850, the United 
States and Britain signed the Clayton-Bulwer Treaty, 
which guaranteed the neutrality of any such canal. See 
Clayton-Bulwer Treaty. 

Sectional quarrels. Controversy over the extension 
of slavery in new territories reached a new high in 1849 
as California prepared to apply for admission to the 
Union as a free state. Taylor urged Congress to admit 
California and New Mexico immediately as states rather 
than make them territories first. In this manner, he 
hoped to avoid the dispute over slavery in the territo- 
ries. But Southerners angrily demanded the adjustment 
of other slavery problems before new states were ad- 
mitted to the Union. During the next months, Congress 
had one of its greatest debates. Southerners threatened 
secession, and Northerners promised war in order to 
preserve the Union. Though he owned many slaves, Tay- 
lor sided with the North. He pledged to use force to up- 
hold the Union. 

Numerous congressional leaders, including Senator 
Henry Clay of Kentucky, urged compromise. However, 
Taylor scorned any compromise, and insisted that Cali- 
fornia be admitted to the Union. Supporters of compro- 
mise eventually won, but not until Fillmore had suc- 
ceeded to the presidency. Congress then adopted laws 
referred to as the Compromise of 1850. See Compro- 
mise of 1850. 

Death. Before the slavery issue could be settled, Tay- 
lor became ill and died on July 9, 1850. He was buried in 
the family cemetery near Louisville, Ky. Mrs. Taylor died | 
on Aug. 14, 1852, and was buried beside her husband. 

In 1991, a team of experts examined President Taylor's 
body to determine whether he had been assassinated 
by poisoning. They concluded that he died of natural 
causes. Michael F. Holt 


Related articles in World Book include: 
Davis, Jefferson President of the United States: 
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Questions 


How did Taylor become a national hero? } 

What was one reason that President Polk did not choose Taylor 
to lead the invasion of Mexico's central valley? 

How may Taylor have become interested in the army? 

How did President Taylor reply to a Southern threat to secede 
from the Union? 
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Why do some historians claim that an acting President served 
the first day of Taylor's term? 

Who performed the duties of White House hostess during Tay- 
lor’s administration? 


Additional resources 


Bauer, K. Jack. Zachary Taylor. 1985. Reprint. La. State Univ. Pr., 
1983: 

Joseph, Paul. Zachary Taylor. Abdo, 1999. Younger readers. 

Smith, Elbert B. The Presidencies of Zachary Taylor & Millard Fill- 
more. Univ. Pr. of Kans., 1988. 


Tayra, 7Y ruh, is a large member of the weasel family. 
It lives in tropical forests from Mexico to Argentina. 
Most tayras have black or dark brown fur, with a white 
or yellow patch on the chest. The fur on the head gradu- 
ally turns brown or gray as the animal grows older. An 
adult tayra weighs about 10 pounds (5 kilograms) and 
measures about 3 5 feet (107 centimeters) long, includ- 
ing a tail 16 inches (41 centimeters) long. 
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The tayra lives in tropical forests of the Americas. 


Tayras wander the forests and are active both day and 


night. They travel alone or in family groups. These 
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graceful animals climb well and can run swiftly. 

Tayras eat birds, smal] mammals, and fruits. The fe- 
male tayra gives birth to two to four young in a nest she 
has built in a tree or on the ground. 

Scientific classification. The tayra belongs to the weasel 
family, Mustelidae. It is Fira barbara. 

TB. See Tuberculosis. 
Thilisi, tuh BIHL uh see (pop. 1,280,000), is the capital of 


Bruce A. Brewer 


the country of Georgia. Until 1991, Georgia was a repub- 


lic of the Soviet Union. Tbilisi means warm springs in the 


Georgian language. The city used to be called Tiflis, its 


name in Russian. It lies on the Kur River (see Georgia 
Imap)). 

Part of Tbilisi is modern, and part looks like an ancient 
Oriental city. Tbilisi’s products include cotton materials, 
felt, leather goods, machinery, metal products, and oil. 
Tbilisi is the junction for a highway network and a rail- 
Zvi Gitelman 

See also Georgia (picture). 

Tchaikovsky, chy KAWF skee, Peter lich, /HL yihch 
(1840-1893), was the first Russian composer whose mu- 
sic became part of the standard concert program in 
western Europe. Tchaikovsky had a gift for creating 
memorable lyric melodies and for contrasting instru- 
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Tchaikovsky, Peter Illich 


mental sounds, particular- 
ly those of wind instru- 
ments, in his orchestra- 
tions. 

Tchaikovsky combined 
native Russian materials 
with western European in- 
fluences. His scores con- 
tain quotations and trans- 
formations of Russian folk 
melodies. Tchaikovsky’s 
music contains varied and 
contrasting moods. The 
last movement of Sym- 
phony No. 6 (1893) pro- 
jects a dark and melancholy atmosphere. This symphony 
is also known as the Pathétique (Pathetic). However, his 
Slavonic March (1876) and the 1872 Overture (1882) are 
spirited and colorful examples of nationalism in Russian 
music. Some of Tchaikovsky's most original orchestral 
textures and appealing melodies appear in his ballet 
scores, from which he arranged concert suites. 

His life. Tchaikovsky was born in Votkinsk, Russia. 
From 1862 through 1865, he studied music at the St. Pe- 
tersburg Conservatory with Anton Rubinstein, a Russian 
pianist and composer. At the conservatory, Tchaikovsky 
became the first Russian composer to receive systemat- 
ic Western-style academic training in the fundamentals 
of music. 

In 1866, Tchaikovsky began teaching at the Moscow 
Conservatory of Music. During the next several years, 
his early emotional sensitivity developed into long peri- 
ods of depression. But he wrote some of his most opti- 
mistic music during this time. Tchaikovsky was married 
briefly in 1877. However, he and his wife separated after 
a few weeks, and he left Russia to travel in Switzerland 
and Italy. 

In 1876, Tchaikovsky began his correspondence with 
Nadezhda von Meck, a wealthy widow who admired his 
music. She offered financial support so he could devote 
himself to composition. She insisted that they never 
meet, but for years they exchanged letters. Assured of a 
steady income, Tchaikovsky left the Moscow Conserva- 
tory in 1877 to concentrate on composition. He also be- 
gan to travel widely and in 1891 conducted some of his 
works in concerts in Baltimore, Philadelphia, and New 
York City. 

His music. Tchaikovsky's six numbered symphonies 
and his Manfred Symphony (1886) are landmarks in his 
artistic development. His first three symphonies (written 
1866, revised 1874; written 1872, revised 1880; and 1875) 
are performed less often than the last three. His Sym- 
phony No. 4 (1878) is his first success in the symphonic 
form, and Symphony No. 5 (1888) is excellent from the 
standpoint of formal construction. Symphony No. 6 de- 
parted from tradition through its tragic final movement. 
Other important orchestral works include /talian Capric- 
cio (1880), the fantasy-overture Romeo and Juliet (3rd 
version, 1886), the symphony fantasy Francesca da Rimi- 
ni (1877), and four orchestral suites (1879, 1884, 1885, and 
1887). 

Tchaikovsky is remembered today outside Russia pri- 
marily for his orchestra works. However, he devoted 
equal attention throughout his career to opera. 
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Peter Tchaikovsky 
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Of his nine completed operas, only Eugene Onegin 
(1879) and The Queen of Spades (1890) have gained pop- 
ularity in the West. Both are based on works by Alexan- 
der Pushkin, a Russian writer who died in 1837. 
Tchaikovsky's other music for the stage includes three 
ballets: Swan Lake (1877), The Sleeping Beauty (1890), and 
The Nutcracker (1892). 

Tchaikovsky's Piano Concerto No. 1 in B-flat minor 
(1875) and his Violin Concerto in D major (1881) are fine 
examples of the late romantic concerto. He also wrote 
Variations on a Rococo Theme (1877) for violoncello and 
orchestra. Tchaikovsky's many piano works and songs 
are seldom performed outside Russia. More popular in 
the West are three string quartets (1872, 1876, and 1877), 
the Piano Trio in A minor (1882), and a string sextet, Sou- 
venir de Florence (written 1890, revised 1892). 

Edward V. Williams 


Additional resources 


Brown, David. Tchaikovsky. 4 vols. Norton, 1979-1992. 

Kearney, Leslie, ed. Tchaikovsky and His World. Princeton, 1998. 

Nice, David. Peter Ilyich Tchaikovsky. Pavilion Bks., Ltd., 1997. 

Poznansky, Alexander. Tchaikovsky. 1991. Reprint. Music Sales 
Corp., 1995. Tchaikovsky Through Others’ Eyes. Ind. Univ. Pr., 
1999. 

Te Kanawa, teh KAH nah wah, Kiri, KIHR ee 

(1944- _), a New Zealand opera singer, is one of the 

most praised sopranos in the world. She has sung the 

major roles in operas of such composers as Wolfgang 

Amadeus Mozart, Giacomo Puccini, Giuseppe Verdi, 

Georges Bizet, and Richard Strauss. Her voice is rich and 

lyric, and impresses with its freshness and warmth. 

Te Kanawa was born in 
Gisborne, New Zealand. 
Te Kanawa’s first major 
operatic success came in 
1971 in the role of Count- 
ess Almaviva in Mozart's 
The Marriage of Figaro at 
Covent Garden in London. 
In 1974, she made her de- 
but with the Metropolitan 
Opera in New York City. 
This appearance came on >3 
about three hours’ notice, ‘ 
when she substituted for 
an ailing performer as 
Desdemona in Verdi's 
Otello. Her performance helped make her an interna- 
tional star. In 1982, Queen Elizabeth If made her a Dame 
Commander in the Order of the British Empire; she be- 
came known as Dame Kiri Te Kanawa. Charles H. Webb 
Tea is a beverage prepared by pouring boiling water 
over dry processed tea leaves. It ranks as the world’s 
most popular refreshing drink. 

The annual worldwide production of dried tea leaves 
totals almost 3.3 million tons (3 million metric tons). India 
produces more tea leaves than any other nation. Other 
major tea-growing countries include China, Kenya, and 
Sri Lanka. 





Lyric Opera of Chicago 
Kiri Te Kanawa 


Tea production 


Growing tea. The tea plant is an evergreen that 
grows in tropical and subtropical regions. The finest tea 
comes from elevations of 4,000 to 7,000 feet (1,200 to 


2,100 meters). The plant grows more slowly in the cool 
air at such elevations, adding to its flavor. 

Tea plants have small, white, sweet-smelling flowers. 
Each flower produces one to three seeds that look like 
hazelnuts. Traditionally, tea growers would cultivate 
new plants from the seeds. 

Today, the best method of cultivating tea involves 
planting cuttings from tea plants with desirable quali- 
ties, such as high yield or special flavor, in a nursery 
bed. From six months to a year later, when the plants are 
about 8 inches (20 centimeters) high, they are transplant- 
ed to the field. 

Wild tea plants grow as high as 30 feet (9 meters) or 
more. But a commercial tea plant is pruned to keep it 
from 3 to 4 feet (91 to 120 centimeters) high. The plant 
matures in three to five years and produces a flush 
(growth of new shoots). Each shoot consists of several 
leaves and a bud. At lower altitudes and warmer cli- 
mates, tea plants may grow several flushes throughout 
the year. At higher altitudes and cooler climates, a plant 
grows flushes only in warmer periods. 

Workers called tea pluckers pick two leaves and a 
bud from each shoot by hand. A plucker can harvest 
about 40 pounds (18 kilograms) of tea leaves a day, 
enough to make about 10 pounds (4.5 kilograms) of 
processed tea. Mechanical pluckers are common on 
large tea estates. Each of these devices can harvest as 
much tea leaf as up to 100 manual pluckers. However, 
tea of higher quality is generally hand-plucked. 

Processing tea. There are three main kinds of tea: 
(1) black, (2) green, and (3) oolong. They differ in the 
method used to process the leaves. Processing takes 
place in a factory on or near the tea plantation. 

Black tea. To make black tea, workers first spread the 
leaves on shelves called withering racks. Air is blown 
over the leaves to remove excess moisture, leaving them 
soft and flexible. 

After the withering stage, the tea leaves are rolled and 
broken into pieces to release their flavor. The leaves 
may be broken up by the orthodox or the cut, tear, and 
curl (CTC) method. In the orthodox method, a machine 
crushes the leaves under rollers, giving the leaves a 
rolled appearance. In the CTC method, leaves pass be- 
tween serrated (toothed) rollers running at different 
speeds. The serrations cut the tea leaves into pieces, 
and the different speeds of the rollers give the pieces 
a curled shape. Leaves processed by the orthodox 
method yield fewer cups per pound or kilogram but 
have a smoother flavor than leaves processed by the 
CTC method. 

Workers next put the broken leaves into a fermenting 
room, where they turn coppery in color. Finally, the 
leaves are dried in ovens and become brownish-black. 

Some of the best-known black teas come from India. 
Darjiling tea ranks among the world’s finest and most 
expensive teas, while Assam tea is one of India’s most 
common. Other popular teas include Dimbula tea of Sri 
Lanka, used in many English teas, and Keemun tea from 
China. Popular flavored teas include black currant, Earl 
Grey, lemon, and mint. 

Green and oolong tea. Most of the green and oolong 
tea comes from China, Japan, and Taiwan. Green teais 
made by steaming the leaves to soften them. Green tea 
manufacturers use the orthodox method to break up the 














leaves, or they roll whole leaves by hand. They then dry 


_ the leaves with hot air. Because green tea leaves are not 
_ fermented, they retain a greenish color. Oo/ong tea is 


made by partially fermenting whole leaves. These leaves 
are lighter in color than those of black teas. 

Grades of tea generally vary only according to the 
size and appearance of the leaves. Except for oolong 
teas, the grade of a tea leaf has nothing to do with the 
quality of the tea. 

Manufacturers use three different categories of 
grades for black and green teas: (1) /eaf grades for whole 
and large leaf pieces, (2) broken grades for smaller 
pieces, and (3) fannings and dusts for leaves that have 
been reduced to the finest particles or to powder. Leaf 
grades include golden flowery orange pekoe (PECK oh) 
and gunpowder. Broken grades include broken pekoe 


Leading tea-growing countries 


Amount of tea produced ina year 


India SOs TCO DUHLS GO 
937,300 tons (850,300 metric tons) 

China O8O891S09G808 
752,800 tons (683,000 metric tons) 

Sri Lanka SPVSQOHGDSAHR*S 
307,500 tons (273,000 metric tons) 

Kenya SBA aGeE Heres 
270,000 tons (245,000 metric tons) 

Indonesia SHeegrns 
166,700 tons {151,200 metric tons) 

Turkey CSET Rt: 


139,700 tons (126,700 metric tons} 


Japan eees 


100,500 tons (91,200 metric tons) 


Iran Sam 
69,400 tons (62,900 metric tons) 
Argentina Se 


58,800 tons (53,400 metric tons) 


Figures are for a three-year average, 1997-1999. 
Source: Food and Agriculture Organization of United Nations. 
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Tea pluckers near Kandy, Sri 
Lanka, pick leaves from ma- 
ture tea plants, /eft. The tea 
plants produce shoots called 
flushes, which consist of sev- 
eral leaves and a bud, above. 
After being picked, the flush- 
es are processed into tea ina 
: ; nearby factory. 

Tea Council of the USA, Inc. 


and flowery broken orange pekoe. Fannings and dusts 
go into tea bags. Oolong teas are graded according to 
the quality of the leaves instead of size or appearance. 

Instant tea is made by brewing large quantities of tea 
and then removing the water by a drying process until 
only a powder remains. People make instant tea by sim- 
ply adding water to the powder. 

Brewing tea. Black tea is brewed by pouring boiling 
water over a teaspoon of loose tea, or one tea bag, per 
cup. Green and oolong teas require lower water tem- 
peratures. To obtain the best flavor, black tea should 
steep (soak) for three to five minutes before being 
served. Steeping times for green and oolong teas vary 
from one to seven minutes, depending on the tea. 

Iced tea is prepared by first brewing a strong hot tea. 
For each two glasses, three teaspoons of loose tea or 
three tea bags should be used. After steeping for five 
minutes, the tea is cooled and served over ice. 


Tea and health 


For centuries, people believed that tea possessed 
healing qualities and used it in folk medicines. Scientists 
now know that tea contains chemical substances called 
antioxidants, which may prevent some types of cell dam- 
age. Researchers are studying the possibility that teas 
help prevent heart disease and certain kinds of cancer. 

Most teas contain a substance called caffeine, which 
occurs naturally in the tea leaves. Caffeine is a 
stimulant-that is, it helps increase the activity of the cir- 
culatory and nervous systems. However, some people 
claim caffeine causes sleeplessness or other problems. 
Manufacturers make teas without caffeine, called decaf- 
feinated teas, for people who do not consume caffeine. 


History 


According to legend, the use of tea was discovered 
by Emperor Shen Nong of China about 2737 B.C. The 
earliest known mention of tea appeared in Chinese liter- 
ature of about A.D. 350. The custom of tea drinking 
spread to Japan around A.D. 600. The first shipment of 
tea to Europe was made in 1610 by Dutch traders who 
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imported it from China and Japan. By 1650, the Dutch 
were importing tea into the American Colonies. 

In 1657, the beverage was sold for the first time in cof- 
fee houses in England. Tea went on to become the na- 
tional drink of the United Kingdom. In 1767, the United 
Kingdom placed a tax on tea used by American 
colonists. Colonial resistance to the tax brought about 
the Boston Tea Party in 1773 and contributed to the 
American independence movement. 

The use of iced tea and tea bags began in the United 
States. Richard Blechynden, an Englishman trying to in- 
crease the use of tea in the United States, first served 
iced tea in 1904 at the Louisiana Purchase Exposition in 
St. Louis. That same year, Thomas Sullivan, a New York 
City coffee and tea merchant, sent his customers sam- 
ples of tea leaves in small silk bags instead of the usual 
tin containers. People found that they could brew tea 
more easily in bags. Instant tea was developed in the 
United States and first marketed in 1948. Savi Lamba 

Scientific classification. The tea plant is a member of the tea 
family, Theaceae. Its scientific name is Camellia sinensis. 

See also Boston Tea Party; Caffeine; Kenya (picture: 
Kenya's highlands); Labrador tea; Maté. 


Additional resources 


Chow, Kit, and Kramer, lone. A Pocket Guide to All the Tea in 
China. China Bks., 1998. 
Stella, Alain, and others. The Book of Tea. Flammarion, 1992. 


Tea tax. See Revolutionary War in America (The Tea 
Act). 

Teach, Edward. See Blackbeard. 

Teacher. See Teaching; Education. 

Teachers, American Federation of. See Ameri- 
can Federation of Teachers. 

Teachers College, Columbia University, is the 
graduate school of education at Columbia University in 
New York City. It prepares men and women for profes- 
sional service at every level of education. 

Through its 19 departments, Teachers College offers 
programs in all phases of teaching, curricular planning, 
computing technology, and administration for the train- 
ing of educational personnel. It provides advanced work 
in psychology, counseling, and guidance. The university 
also prepares students for careers in nursing, health, 





and nutrition education. It conducts research in all these 
areas and provides field service to schools throughout 
the United States and abroad. Teachers College also 
sponsors numerous international activities in education. 

Organization. Teachers College is financially inde- 
pendent, with its own charter, board of trustees, and 
president. It forms a division of Columbia University by 
formal agreement between the trustees of the college 
and the trustees of the university. Under this agreement, 
faculty members at Teachers College are also members 
of the Columbia University faculty, and university cours- 
es are open to students of Teachers College. Degrees 
earned at Teachers College are granted through the 
university. 

Many research and service activities at Teachers Col- 
lege are conducted through various institutes and spe- 
cial projects. These activities concern such areas as the 
needs of disabled children, higher education, the phi- 
losophy and politics of education, and the education of 
gifted students. The activities also deal with psychologi- 
cal services, motor learning, urban and minority educa- 
tion, health promotion, and curriculum development. 

History. Teachers College was founded in 1887 as the 
New York College for the Training of Teachers. Spon- 
sored by the Industrial Education Association, it pre- 
pared teachers in various fields, particularly home eco- 
nomics and industrial arts. The college greatly expanded 
its curriculum under the leadership of Nicholas Murray 
Butler, who served as president from 1887 to 1891, and 
Walter L. Hervey, the president from 1891 to 1897. In 
1892, the New York State Regents granted the college a 
permanent charter. In 1898, Teachers College became 
part of Columbia University. 

The college became a world leader in educational re- 
search and experimentation during the administrations 
of James E. Russell, its dean from 1897 to 1927, and 
William F. Russell, the dean from 1927 to 1949 and presi- 
dent from 1949 to 1954. These men—father and son— 
emphasized research and experimentation to advance 
knowledge about educational goals and processes and 
to improve teaching practices in academic institutions. 
As a result of their efforts, many important educational 
developments were pioneered at Teachers College. 

Critically reviewed by Teachers College 
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Teachers College offers 
graduate-level courses and is 
part of Columbia University in 
New York City. The college's 
campus, shown here, in- 
cludes buildings that date 
from the late 1800's. 
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Teaching 


Teaching is helping other people learn. It is one of the 
most important ways that people relate to one another. 
Teaching helps people acquire the knowledge they 
need to become responsible citizens, to earn a living, 
and to lead useful, rewarding lives. Teaching also trans- 
fers knowledge from one generation to the next. 

Much teaching takes place outside school. In homes, 
for example, parents communicate values and teach 
their children many types of skills and habits. Businesses 
and industries teach their employees necessary job 
skills. Children eagerly share new abilities and informa- 
tion with one another. But when most people speak of 
teaching, they mean the instruction provided in schools 
by professional teachers. More people engage in teach- 
ing than in any other profession. About 58 million men 
and women throughout the world are teachers. 

Teaching developed into a profession after the early 
1800's, when the first teacher-training schools were 
founded in Europe. Before that time, schoolteachers re- 
ceived little or no special training. Today, most countries 
require teachers to complete a specialized training pro- 
gram and to meet professional standards of skill, per- 
formance, and conduct. For detailed information about 
the history of teaching, see Education (History). 


Stephen M. Fain, the contributor of this article, is Professor of 
Education at Florida International University. 


Teaching 
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Teaching involves guiding students in many different learning 
experiences. The high school teacher on the left shows students 
how individual computers link to a vast network called the Inter- 
net. The kindergarten teacher above helps youngsters recognize 
how letters of the alphabet look and sound. 


Teaching as a profession 


Teachers’ skills and attitudes influence everything that 
happens in their classrooms. During the years that 
young people spend in school, teachers are among the 
most important people in their lives. Good teachers 
know their subjects and understand the material that 
they are teaching. They present lessons in creative ways 
that help students of different ability levels and learning 
styles master the material. 

Teachers often help students as much by personal ex- 
ample as they do by offering instruction. Students who 
see their teachers demonstrate patience, trustworthi- 
ness, attention to work, and love of learning may be en- 
couraged to develop similar qualities in themselves. Stu- 
dents may also accept assistance more readily froma 
teacher whom they respect and admire. 

For most schoolteachers, practical day-to-day aspects 
of their jobs include (1) preparing to teach classes; (2) 
guiding and assisting student learning; (3) checking stu- 
dent progress; and (4) duties outside the classroom. 

Preparing to teach classes. Elementary and high- 
school teachers have guidelines to help them plan their 
teaching. One of the most important guidelines is the 
curriculum, a broad educational plan that outlines sub- 
jects that should be taught and other learning activities. 
In some states, local school boards decide the curricu- 
lum. But in many cases, they follow standards estab- 
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lished by state governments. Many school boards also 
involve teachers in planning the curriculum. Teachers 
are often evaluated according to student performance 
on tests based on curriculum objectives. 

Many teachers develop a strategy called a daily lesson 
planto break the curriculum into units for each class 
session. To develop the lesson plan, a teacher must re- 
view subject matter, prepare learning activities, and plan 
special projects. 

Guiding and assisting student learning. At times, 
teachers guide the learning of individual students. In 
other learning situations, teachers offer guidance to 
small or large groups. Even when dealing with students 
as a group, a good teacher remains concerned with the 
individual progress of each student. 

Teachers have long depended on textbooks and other 
printed materials to assist learning. Teachers also use 
teaching aids called audio-visual materials, such as tape 
recordings and videotapes. Since the 1950's, many new 
devices and techniques have been adapted for class- 
room use. These advanced learning aids include com- 
puters, educational television, and language laborato- 
ries. School systems now expect teachers to have suffi- 
cient computer skills to guide students in the use of 
computers and other technologies in their classrooms. 

Computer software, also called a program, provides 
many types of learning assistance that students can use 
at their own pace. For example, dril/-and-practice pro- 
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Teachers help students 
master computers and other 
technologies. Here, a teacher 
explains the features of a 
desktop publishing program. 
These popular programs en- 
able people to use personal 
computers to write and illus- 
trate publications ranging 
from simple newsletters to 
full-length books. 


grams imitate flashcards. Programs called simulations 
create computer representations of such realistic situa- 
tions as dissecting a frog. Word-processing programs 
enable students to use computers for writing and edit- 
ing. With computers connected to telephone lines, stu- 
dents can communicate by e-mail and do research over 
the vast electronic network called the Internet. 

Teachers generally select teaching methods and ma- 
terials that are suited to the different abilities, ages, and 
needs of their classes. Preschool teachers, for example, 
use educational toys and games to attract and hold the 
interest of young children. Many teachers try to choose 
instructional materials that reflect students’ personal 
concerns and experiences. For example, a teacher of 
reading in a city school might select textbooks that re- 
late to urban life. 

One challenge facing teachers is discovering the best 
way that each individual student learns. The theory of 
multiple intelligences, put forth by the American psy- 
chologist Howard Gardner, has influenced many teach- 
ers. This theory suggests that there are a number of 
types of intelligence, such as linguistic intelligence, spa- 
tial intelligence, and musical intelligence, and therefore 
a number of ways to learn. Building on Gardner's theory, | 
many teachers have developed a wide variety of meth- 
ods to present information to their students. Such meth- 
ods include the use of music, art activities, multimedia 
presentations, and field trips. 














Teachers must also take into account the differing 
needs and abilities of individual students. Teachers may 
use special materials to help students who lack basic 
communication and study skills or those who have other 
exceptional needs. For more information on how teach- 
ers assist student learning, see Education (Learning and 
teaching). 

Checking student progress. Most teachers give for- 
mal and informal written or oral tests to help evaluate 
the progress of their students. By comparing test results 
among individuals, teachers can discover which stu- 
dents need special help and decide what kind of help 
they need. By evaluating the performance of an entire 
group, teachers can judge the effectiveness of their 
teaching methods and materials. 

Most schools group students in grades according to 
age. In these schools, teachers use test results to give 
students specific marks in their courses. Nongraded 
schools do not group students according to age. In- 
stead, students advance in each subject at their own 
pace. They attend classes with other students of any age 
who work at the same level. In most of these schools, 
teachers give general evaluations rather than specific 
marks. The evaluations may be written, or a teacher may 
meet with students and their parents to discuss each 
student's progress. For more information about school 
tests and how they are used, see the article Testing. 

Duties outside the classroom. Many teachers have 
a variety of duties in addition to their teaching responsi- 
bilities. They may be required to supervise lunchrooms, 
playgrounds, or study sessions. Teachers advise, spon- 
sor, or coach such student groups as hobby clubs or 
sports teams. Many teachers serve as official or unoffi- 
cial student counselors after school hours. 

Most teachers also take part in professional activities 
outside school. Conferences provide an opportunity to 
meet with other teachers and explore issues of mutual 
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interest. Many teachers further their education by taking 
advanced courses in college or study trips. 


Becoming a teacher 


A person who wants to become a teacher should like 
people and get satisfaction from helping them succeed. 
Good teachers have a thorough knowledge of the sub- 
jects they teach and know how to make these subjects 
interesting. They speak and write effectively and enjoy 
communicating. The best teachers make learning enjoy- 
able for all their students. They realize that some stu- 
dents find learning difficult and that such students re- 
quire extra patience and steady encouragement. 

Most countries also require teachers to have certain 
types of education and professional certification. The re- 
quirements vary from country to country. This section 
deals chiefly with the United States and Canada, but 
many other countries follow similar procedures. 

Teachertraining programs. Almost all teacher- 
training programs in the United States and Canada are 
offered at general colleges or universities. Most U.S. 
teacher-training programs include three main types of 
courses: (1) general education courses, also called /iber- 
al arts courses, (2) professional teaching courses; and (3) 
advanced courses in a particular area of study, such as 
English or mathematics. Many U.S. programs are accred- 
ited by the National Council for Accreditation of Teacher 
Education. Canada’s teacher-training programs are simi- 
lar to those in the United States. 

During the first two years in college, teachers-in- 
training take general education courses in many areas of 
study. General education requirements might include 
courses in history, foreign languages, mathematics, sci- 
ences, and computer science. These courses provide 
basic familiarity with many subjects. General courses 
also develop intellectual curiosity, critical thinking, and 
the ability to express ideas effectively. 


© Lawrence Migdale 


Teaching science involves 
experiments that reveal the 
basic laws and principles of 
how the universe works. 
Here, a teacher helps students 
discover how changing con- 
ditions affect the flight of 
model rockets. 
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During their second two years, teaching students be- 
gin to take professional training courses in such sub- 
jects as child development instructional methods, and 
instructional technology. Also during their second two 
years, most teaching students specialize in a particular 
subject called the major subject Many students choose 
the area in which they plan to teach—for example, histo- 
ry, mathematics, or biology—as their major subject. 

At one time, many teaching students majored in edu- 
cation and had no specialized area of study except for 
their professional training courses. But school districts 
now prefer to hire teachers who have majored in a par- 
ticular subject. 

During their final year of training, aspiring teachers 
perform student teaching. |In student teaching, a trainee 
teaches classes under the guidance of an experienced 
teacher. Some programs require education majors to 
complete a student internship during their final year. 

Certification of teachers. Every state requires public 
elementary and high-school teachers to obtain a teach- 
ing certificate before they may teach in that state. The 
certificate provides official recognition that teachers 
meet the state’s basic requirements for professional ed- 
ucation and certain other conditions. Some states also 
require certification to teach in a preschool, private 
school, or public junior college. Teachers in four-year 
colleges and universities do not need a certificate. In- 
stead, they must obtain an advanced degree and dem- 
onstrate their teaching ability through satisfactory on- 
the-job performance. 

Almost all states issue separate certificates for ele- 
mentary and high-school teachers. Every state requires 
beginning teachers to be college graduates. Teachers 
must also have completed a professional training pro- 
gram that prepares them to teach in either elementary 
or high school. In addition, high-school teachers must 
be qualified to teach a particular subject. Many states 
also require such qualification for elementary-school 
teachers. Some teachers in special fields earn certifi- 
cates that enable them to teach at both the elementary 
and high school levels. These fields include art, music, 
and the education of children with exceptional needs. 

Most states issue special certificates for such posi- 
tions as school principal, school librarian, and guidance 
counselor. People in these careers must meet the basic 
requirements for a teaching certificate and have special 
training for each particular position. Classroom assist- 
ants called teacher aides, also known as paraprofession- 
al teachers, may not need a professional teaching certifi- 
cate. Teacher aides work under the supervision of a 
professional teacher to assist with classroom activities 
and give students individual attention. 

Most states issue an initial certificate, also called a 
provisional certificate, to new teachers who meet the 
basic professional requirements. Teachers may apply for 
an advanced certificate after they have taught a certain 
number of years. Many states also require additional 
college courses or a master’s degree for advanced certi- 
fication. A few states issue advanced certificates to new 
teachers who meet a higher level of requirements than 
those for basic certification. Some states issue advanced 
certificates on a permanent basis. Other states require 
teachers to renew their certificate every few years. 
About half the states recognize certification from other 


states. The rest require teachers from out of state to take 
certain courses or to pass a special examination. 

A national certification movement has arisen to im- 
prove teaching by creating high standards of training 
and performance for teachers throughout the United 
States. The nonprofit National Board for Professional 
Teaching Standards was founded in 1987 to develop 
these standards and grant national certification. 

Public elementary and high-school teachers in Canada 
must also have a teaching certificate. Each province sets 
the requirements for its own certificates. Most prov- 
inces require elementary and high-school teachers to 
have a three- or four-year college degree and a year or 
more of teacher-training courses. 

Job opportunities. Schools in the United States and 
Canada hire new teachers each year. Some openings oc- 
cur because experienced teachers retire or leave to pur- 
sue other careers. Growth or decline in local population 
affects the number of teachers needed in particular 
communities. Some changes in population affect the 
teacher needs of entire nations. For example, from 1946 
to 1964, the United States experienced a sharp rise in 
birth rate called the baby boom. The baby boom led to 
rising school enrollments and a teacher shortage in the 
1950's and 1960's. Most states offer alternative certifica- 
tion programs in times of shortages. 

The demand for teachers in the United States and 
Canada varies somewhat by subject area, grade level, 
and location. For example, there is generally a demand 
for teachers of mathematics and the sciences. Many 
communities need teachers of vocational education, 
which prepares students for jobs in such skilled areas as 
carpentry and automobile repair. Demand generally ex- 
ists for preschool teachers, school administrators, guid- 
ance counselors, librarians, and psychologists. Many 
rural areas and poor neighborhoods in large cities expe- 
rience chronic shortages of teachers in all subjects. 

At one time, almost all elementary school teachers in 
the United States and Canada were women, and almost 
all college and university teachers were men. But this 
situation has slowly changed. Men now make up a sig- 
nificant percentage of elementary school teachers. 
Women also hold a growing number of teaching posts 
at colleges and universities. Teaching jobs in high 
schools are divided fairly equally between the sexes. 

Employment practices. In most public school dis- 
tricts, the local school board hires teachers. Most 
boards sign a contract with every teacher they hire. In 
the contract, the board agrees to pay a certain salary for 
the teacher's services. The contract covers a specified 
period, after which a new contract must be signed. In 
many school districts, a teachers union or other profes- 
sional organization also signs a master contract with the 
school board. This contract covers not only the teachers 
who belong to the organization but also all other teach- 
ers in the district, including any new teachers the school — 
board hires. Before signing the contract, the organiza- 
tion tries to obtain from the board the highest possible 
salaries and other benefits for the teachers. The master 
contract is good for only a certain period. A new con- 
tract must then be signed after the teachers organization 
and the board have again agreed to its terms. . 

Most colleges and universities in the United States 
and Canada grant teachers tenure. Tenure means that 











after a certain period of service, teachers cannot be dis- 
missed except for certain limited reasons that are speci- 
fied in their contracts. Most school districts in the two 
countries also grant tenure to public-school teachers. 

Rewards of teaching. For many teachers, the great- 
est reward of teaching is the opportunity to work with 
and influence young people. Teachers enjoy seeing stu- 
dents succeed at their studies and develop into produc- 
tive, responsible citizens. 

In most U.S. school districts, teachers receive pay rais- 
es according to a set salary schedule. The schedule 
grants salary increases for each additional year or other 
period of service and for additional professional train- 
ing. Teachers organizations generally seek to raise 
scheduled salaries when they work out a new master 
contract with a school board. Some U.S. school districts 
use a merit pay system or a differentiated staffing system 
to grant pay increases. The merit pay system bases pay 
increases on student performance rather than teacher 
experience and additional training. The differentiated 
staffing system divides the teaching positions in a 
school into various levels according to the amount of re- 
sponsibility they involve. Teachers receive raises mainly 
by being promoted to a higher level. 

Many colleges and universities, and some school dis- 
tricts, grant teachers a period of professional leave 
called a sabbatical after a certain number of years of 
service. Many sabbaticals consist of a semester's leave 
of absence with full pay. Teachers are expected to use a 
sabbatical to further their professional growth. 

Continuing professional development. All teachers 
are expected to continue their professional growth 
throughout their careers. Many teachers use their vaca- 
tion time to take advanced college courses or to attend 
meetings for teachers in their field. Many school dis- 
tricts provide in-service training, which helps experi- 
enced, working teachers improve their teaching. Such 
training for teachers may include conferences, work- 
shops, or special reading materials. A variety of journals 
and other publications help teachers keep informed 
about developments in their field. 

Teachers organizations. In the United States, teach- 
ers may join a number of professional organizations. 
The National Education Association of the United States 
(NEA) has more teachers as members than any other U.S. 
educational organization. It has branches in every state 
and in many cities and towns. The NEA works chiefly to 
raise educational standards and to improve the pay and 
working conditions of teachers. The American Federa- 
tion of Teachers (AFT) is a national teachers union that 
works to improve teachers’ salaries and working condi- 
tions and to increase student achievement. Hundreds of 
local teachers unions throughout the United States are 
associated with the AFT. 

Many U.S. teachers organizations concentrate ona 
particular field, such as English, mathematics, or special 
education. For example, the National Council of Teach- 
ers of English is an organization for English instructors 
at all school levels. The National Catholic Educational As- 
sociation offers membership to educators and adminis- 
trators in Roman Catholic schools. The Association of 
Teacher Educators works to promote quality programs 
for teacher education. 

Canada has a number of large provincial and local 
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teachers organizations and unions with goals similar to 
those of the NEA and AFT. The Canadian Education As- 
sociation is a national organization that works to im- 
prove the quality of education throughout Canada. The 
Association for Supervision and Curriculum Develop- 
ment (ASCD) brings together all levels of professional 
educators from the United States, Canada, and other 
countries to improve education. 


Current issues in teaching 


In many countries, a period of intense social change 
began in the 1960's and continued for several decades. 
One such change was a growing expectation that au- 
thorities and institutions should respect and respond to 
the needs of individuals. In schools, this expectation led 
to reduced emphasis on group instruction and in- 
creased focus on individual development. Parents began 
to feel that schools should appreciate and encourage 
different learning styles. Classrooms should offer good 
experiences for children of all races, cultures, and physi- 
cal and intellectual ability levels. 

Family structures and child care arrangements also 
changed during this time. Many women began to work 
outside the home, and many children began living in 
single-parent homes. Stress on families put pressure on 
teachers to provide increased support and services for 
students. Curriculums expanded to cover many new 
subjects, including such areas as sex education, drug 
abuse awareness, and multicultural appreciation. 

This focus on individual students and expanded cur- 
riculums increased work for teachers. Some teachers re- 
sponded to the growing demands of their jobs by going 
on strike for higher pay and better working conditions. 
Communities have reacted in various ways to requests 
by teachers for more pay and recognition. Some people 
question the right of teachers to strike for any reason. 
Some communities have turned down tax increases for 
education because voters feel unable to pay the added 
taxes. Other districts have approved tax increases for ed- 
ucational funding. 

The debate about the changing role of schools and 
teachers ranges over many issues. Two of the most im- 
portant issues relate to (1) the effectiveness of teaching 
and (2) the effectiveness of teacher training. 

The effectiveness of teaching. Many people have 
urged that teachers be required to prove that they teach 
well before they are granted pay raises. One means of 
determining teacher effectiveness is called an account- 
ability system. \n education, accountability systems as- 
sume that the quality of teaching has a direct effect on 
how well students learn. These systems hold teachers 
accountable—that is, responsible—for their students’ lev- 
el of achievement. 

A number of states and local school districts have es- 
tablished accountability systems. The systems differ, but 
most require a method of teacher evaluation. Some eval- 
uations rely on tests to see if students have achieved de- 
sired learning goals. Other systems require evaluation 
of teachers by administrators or supervisors. In most ac- 
countability systems, a teacher who continually receives 
poor evaluations faces dismissal. 

Many teachers oppose accountability. They feel that 
many factors in addition to the quality of teaching affect 
how well students learn. Such factors include home and 
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social environments, size of classes, and the availability 
of equipment and supplies. 

The effectiveness of teacher training. Ideas about 
how to train teachers to help other people learn have 
changed over the years. The first professional teacher- 
training programs in the United States were established 
in the mid-1800’'s at institutions called normal schools. 
Normal schools offered two-year courses of study that 
emphasized practical skills needed by teachers. 

By the 1970's, most teacher-training programs had be- 
come part of colleges and universities. Many people felt 
that extending teacher training had created too much 
emphasis on educational theory. As a result, an ap- 
proach to teacher training called competency-based ed- 
ucation gained popularity in the 1970's. This approach 
emphasized teachers’ ability to function effectively in the 
classroom. Before graduating, teachers-in-training had 
to show that they could teach, that they knew their sub- 
ject areas thoroughly and that they could maintain disci- 
pline. 

By the late 1900's, many teacher-training programs 
had begun to place equal emphasis on theoretical 
knowledge and practical skills. The content of training 
programs had also expanded to include the growing 
number of subjects teachers must cover. Most training 
curriculums now include such topics as use of comput- 
ers, respect for different cultures, and education for ex- 
ceptional children. 


Teaching around the world 


Schools around the world teach children to read, 
write, and work with numbers. Students also usually 
learn their country’s customs and their duties as citizens. 
In many countries, children also study such subjects as 
geography, history, and science. Many countries expect 
teachers to instruct students in the use of computer 
technology in classrooms. 

Brazil, France, Germany, Italy, Japan, and many other 
countries expect teachers to teach a national curriculum. 
These countries usually require students to take stand- 
ardized examinations to determine how well they have 
learned certain information and skills. National guide- 
lines generally ask teachers to cover specific topics and 
values that are important to the country in which they 
are teaching. For example, the Czech Republic, which 
established a democratic government in 1993, has insti- 
tuted national standards for the teaching of civics and 
government. Many countries, including Australia, the 
Netherlands, and the United Kingdom, ask teachers to 
actively promote tolerance and acceptance of cultural 
differences. 

In many developing countries, teachers work in set- 
tings without computers and other materials usually 
found in classrooms in developed countries. These 
teachers usually emphasize basic literacy skills and often 
teach adults as well as children. In many cases, teachers 
are expected to focus on health and disease prevention 
in addition to other studies. Stephen M. Fain 

Related articles in World Book. See Education and its list of 
Related articles. See also the following articles: 

Organizations 


American Federation of Teachers 
Canadian Education Association 


Childhood Education International, Association for 
National Catholic Educational Association 

National Congress of Parents and Teachers 
National Education Association of the United States 
Parent-teacher organizations 
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Questions 


What are four important duties of teachers? 

What is a teaching certificate? Who must have one? 

Why do teachers give tests? 

What is a sabbatical leave? 

What are some characteristics of a good teacher? 

How do teachers continue their professional growth throughout 
their careers? 

What factors affect the availability of teaching jobs? 

What two national organizations work to improve the pay and 
working conditions of U.S. teachers? 

What is tenure? 

What is an accountability system in education? 


Additional resources 
Banner, James M., Jr., and Cannon, H. C. The Elements of Teach- 

ing. Yale, 1997. 

Bromfield, Richard. Handle with Care: Understanding Children 

and Teachers. Teachers Coll. Pr., 2000. 

Fine, Janet. Opportunities in Teaching Careers. Rev. ed. 

NTC/Contemporary Pub. Co., 2000. 

Grant, Gerald, and Murray, C. E. Teaching in America. Harvard 

Univ. Pr., 1999. 

Teaching machine. See Computerized instruction. 
Teagarden, Jack (1905-1964), was an American trom- 
bone player and blues singer. His intense, warm, blues- 
rooted trombone style was widely imitated. Teagarden 
was also the first successful nonblack blues singer. His 
most famous records are “I've Got a Right to Sing the 
Blues” and “Basin Street Blues.” They illustrate his rich, 
deeply moving vocal style. 

Teagarden was born Aug. 20, 1905, in Vernon, Texas. 
He was partly American Indian in ancestry. His full name 
was Leo Weldon John Teagarden. Mainly a self-taught 
musician, Teagarden went to New York City in 1927 and 
toured with Ben Pollack’s band from 1928 to 1933. In this 
time, he recorded outstanding performances with Louis 








_ Armstrong and Red Nichols. He later performed with 
Paul Whiteman’s band and recorded with Benny Good- 
/ man. He led his own band from 1939 to 1947, and 

_ worked four years with Louis Armstrong. He led small 

- groups after 1951. Frank Tirro 

Teak is a forest tree native to southeastern Asia. Its 
wood is highly valued for shipbuilding and for making 
furniture, cabinets, and trim. Teakwood is strong and 
durable and resists water. It takes a high polish and has 
_ an oil that helps it resist insects and decay. The tree 

| sometimes grows to a height of 150 feet (46 meters). The 
_ leaves often grow 2 feet (61 centimeters) long and 14 


Summer and 
Winter Appearance 


Flowers 


WORLD BOOK illustration by Chris Skilton 
The teak tree grows in forests of southeastern Asia. 


Teakwood is used in making 
ships, furniture, and other 
products. A panel of teak- 
wood, /ef, has beautiful grain 
patterns. 





Chester B. Stem, Inc. (WORLD BOOK photo) 


feet (46 centimeters) wide. They yield a purple dye and 
are also used for thatch and for wrapping material. 

Teakwood is produced commercially throughout 
most of the teak tree's natural range—in India, Burma, 
and Indonesia. Because of its commercial value, the tree 
has been widely planted throughout the world. Today, 
teak trees are also commercially harvested in tropical 
Africa and Latin America. 


Scientific classification. The teak tree is in the family Ver- 
benaceae. Its scientific name is Tectona grandis. 


Jim L. Bowyer 
Teal is a name given to several species of small ducks 
that live throughout the world. Three species of teals— 
blue-winged, cinnamon, and green-winged—are com- 
mon in North America. These teals nest near shallow 
lakes, ponds, and marshes in Canada and the northern 
United States. They usually eat the seeds of water plants, 
but blue-winged teals also eat some insects. Cinnamon 
teals migrate to Mexico and Central America to spend 
the winter. Most blue-winged teals migrate to northern 
South America, but some winter in Louisiana. 

The blue-winged teal measures 15 to 16 inches (38 to 
41 centimeters) long. It is mostly brown with large gray- 
blue patches on its wings. The male has a crescent- 
shaped white mark in front of each eye. The cinnamon 
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The cinnamon teal is a small North American duck. The male, 
above, has dark cinnamon-red plumage and blue patches on its 
wings. Teals live near ponds, streams, and marshes. 


teal is about 16 inches (41 centimeters) long. The male 
has red eyes, cinnamon-red feathers, and blue wing 
patches. The female is light brown and looks almost ex- 
actly like the female blue-winged teal. 

The green-winged teal measures 13 to 15 inches (33 
to 38 centimeters) long. The male has gray feathers with 
a speckled breast and a reddish-brown head with a 
green patch. The female is brown. Both the male and the 
female have a green patch along the edge of each wing. 


Scientific classification. Teals belong to the genus Anas in 
the family Anatidae. The blue-winged teal is Anas discors. The 
cinnamon teal is A. cyanoptera. The green-winged teal is 
A. crecca. Eric G. Bolen 


Team handball is a fast and exciting sport for men 
and women in which players try to score goals by 
throwing a ball into their opponents goal. Team hand- 
ball can be played indoors or outdoors. Modern team 
handball at the international level is an indoor game. 
This article describes the indoor version that has been 
an event in the Summer Olympic Games since 1972. 

Teams consist of seven players—six court players and 
a goalkeeper. A team handball court is 40 meters (131 
feet) long and 20 meters (653 feet) wide. A goal line runs 
the width of the field at each end. Side lines enclose the 
playing area lengthwise. A goal is centered lengthwise 
on each goal line. It consists of two posts 2 meters (64 
feet) high and 3 meters (92 feet) apart. The posts are 
connected by a horizontal bar. A net is attached to the 
posts and bar. The ball consists of a leather-covered 
rubber bladder. The ball in men’s competition is 58 to 60 
centimeters (23 to 234 inches) in circumference. The ball 
in women’s games is slightly smaller. 

Games are divided into two 30-minute periods. Many 
of the rules resemble soccer rules except that players 
can use their hands but cannot use their feet to pass and 
dribble the ball. Two referees supervise play. 

Critically reviewed by the United States Team Handball Federation 
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Teamsters Union is one of the largest labor unions 
in the United States. Its official name is International 
Brotherhood of Teamsters, Chauffeurs, Warehousemen, 
and Helpers of America. The Teamsters also has local 
unions in Canada and Puerto Rico. Its membership in- 
cludes truckdrivers, chauffeurs, warehouse employees, 
and helpers; people who work with automotive vehi- 
cles, including salespeople; garage and service-station 
employees; dairy, brewery, food-processing, and soft- 
drink plant employees; and industrial workers and air- 
line and public service employees. 

The Teamsters has about 1 4 million members. It is or- 
ganized primarily through its nearly 800 local unions in 
the United States, Canada, and Puerto Rico. In addition, 
the Teamsters Union has joint councils and an interna- 
tional convention. Major duties of the joint councils in- 
clude adjusting jurisdictional disputes between local 
unions, approving or disapproving strikes or boycotts 
planned by locals, and evaluating wage scales that the 
locals plan to submit to employers. The convention is 
the supreme governing body of the union. It meets 
every five years. Each local’s representation is based on 
the size of its membership. 

The Teamsters Union was chartered by the American 
Federation of Labor (AFL) in 1899 as the Team Drivers’ 
Union. The group split into two unions, which reunited 
at Niagara Falls, New York, in 1903, the official date of 
the founding of the Teamsters Union. The union grew 
rapidly under presidents David Beck and James R. Hoffa 
in the 1950's and early 1960's. It was expelled from the 
AFL-CIO in 1957, after its leaders were accused of uneth- 
ical practices. The union was readmitted to the AFL-CIO 
in 1987. 

In 1989, the Teamsters Union and the U.S. Department 
of Justice reached an out-of-court settlement of a federal 
racketeering lawsuit filed against the union. Some 
Teamsters officials had long been suspected of having 
ties to organized crime. The terms of the agreement in- 
cluded creation of a three-member board to oversee 
union activities. One board member is appointed by the 
U.S. attorney general, the second by the union, and the 
third by mutual consent of the union and the attorney 
general. The board was set up in 1992. Union headquar- 
ters are in Washington, D.C. James G. Scoville 

See also Fitzsimmons, Frank E.; Hoffa, James Phillip; 
Hoffa, James Riddle. 

Teapot Dome was one of the most notorious govern- 
ment scandals in United States history. It occurred dur- 
ing the administration of President Warren G. Harding 
and contributed to his low standing among U.S. presi- 
dents. 

Committees of the U.S. Senate and a special commis- 
sion investigated the scandal from 1922 to 1928. The in- 
vestigators found that Secretary of the Interior Albert B. 
Fall had persuaded Harding to transfer control of three 
naval oil reserves from the Navy Department to the De- 
partment of the Interior in 1921. Fall leased the reserves, 
at Elk Hills, California, and Teapot Dome, Wyoming, 
mostly without competitive bidding, to the private oil 
companies of Edward L Doheny and Harry F. Sinclair in 
1922. 

For helping to arrange the Elk Hills transfer, Fall re- 
ceived a “loan” of $100,000 from Doheny. For the Teapot 
Dome transfer, Fall received over $300,000 in cash, 


bonds, and valuable livestock from Sinclair. Fall re- 
signed in 1923 and joined Sinclair's oil business. 

In 1927, the government successfully sued to cancel 
the leases. In 1929, Fall was convicted of accepting a : 
bribe, fined $100,000, and sentenced to a year in prison. 
He was the first Cabinet member ever to go to jail for 
crimes committed while in office. Robert D. Parmet 

See also Fall, Albert Bacon. 


Additional resources 


Hargrove, Jim. The Story of the Teapot Dome Scandal Children’s 
Pr., 1989. Younger readers. 

Noggle, Burl. Teapot Dome. 1962. Reprint. Greenwood, 1980. 

Stratton, David H. Tempest over Teapot Dome: The Story of Al- 
bert B. Fall. Univ. of Okla. Pr., 1998. 

Weisner, Herman B. The Politics of Justice: A. B. Fall and the 
Teapot Dome Scandal. Creative Designs, 1992. 


Tears are the secretion of the lacrimal glands. The 
tears continually bathe the cornea, the tough outer layer 
of the eyeball. They help to clear it of foreign particles, 
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WORLD BOOK illustration by Charles Wellek 
Tears are produced by the /acrimal glands, one of which lies 
above each eyeball. The tears wash across the eye and empty 
into the /acrimal ducts, which lead to the /acrimal sac. From 
there, they drain through a passage into the nose. 





such as dust and hairs, and keep it from drying out, 
which would result in blindness. 

Two lacrimal glands, one over each eye, lie behind 
the eyelid. They pour out their fluid through several 
small ducts in the underside of the lid. Each time the | 
eyelid blinks, it sucks a little fluid from the glands. When 
a person feels some emotion, such as grief or anger, 
very strongly, the muscles around the lacrimal glands 
may tighten up and squeeze out the tear fluid. The same 
thing happens if a person laughs very heartily. 

After the tears pass across the eyeball, they flow out 
through two lacrimal ducts that open at the inner corner 
of each eye. They lead to a lacrimal sac and thentothe — 
nasal duct. This duct runs the length of the nose and fi- 
nally opens into it. Tears flowing through this opening 
make the nose run when a person cries. 

Mostly a salt solution, lacrimal fluid also contains sub- 
stances that fight bacteria and proteins that help make 
the eye immune to infection. Nandalai Bagchi 
Tears, Trail of. See Trail of Tears. 














Teasdale, Sara (1884-1933), was an American lyric 
poet. Some of her work anticipates modern feminist 
verse and the intimate, autobiographical style known as 
confessional poetry. A large number of Teasdale’s po- 
ems deal with love and death. Many of the speakers in 
her lyrics are women who face the death or desertion of 
a loved one. They also face the fact of their own mortali- 
ty with disillusionment, but not as cynics. Teasdale asso- 
ciated moral and spiritual beauty with the harmonies of 
the natural world. 

Teasdale was born in St. Louis, Missouri. In addition 
to writing her own poetry, she edited an anthology of 
love lyrics by women called The Answering Voice (1917, 
rev. ed. 1928). She also edited Rainbow Gold (1922), a col- 
lection of poetry for young people. Her Collected Poems 
was published in 1937. William Harmon 
Teasel, TEE zuhl, is the name of a group of herbs with 
prickly stems. The only commercially valuable species of 
teasel is the fuller’s teasel, 
also called clothier’s teasel 
and clothier’s brush. The 
dried flower heads of this 
plant are used to raise the 
nap (threads) on cloth. The 
dried flowers or fruits of 
several species of teasel 
are also used in arrange- 
ments of dried flowers. 

The fuller’s teasel is na- 
tive to Europe, northern 
Africa, and parts of Asia. It 
also is grown in the Unit- 
ed States. The plant has 
long, stemless leaves; 
pale lilac or white flowers; and stiff bracts (modified 
leaves) surrounding the flower heads. The dried heads 
are cut in two and attached to a cylinder that revolves 
against the cloth. The best heads are used for raising the 
nap on garments. The largest heads are used on blan- 
kets. Small heads are used for fine fabrics. 

Howard L. Needles 

Scientific classification. Teasels belong to the teasel family, 
Dipsacaceae. The scientific name for the fuller’s teasel is Dip- 
Sacus sativus. 

Tebaldi, tuh BAHL dee, Renata, ruh NAH tuh, (1922- 

), an Italian singer, became one of the great operatic 
sopranos of her time. Her voice was noted for its even- 
ness and velvety quality. Tebaldi performed almost ex- 
clusively in Italian operas. Her early lyric roles included 
Desdemona in Otello and Mimi in La Bohéme. She pro- 
gressed to more dramatic roles, including the title roles 
in Aidaand Tosca. Tebaldi was born in Pesaro. She made 
her debut in Rovigo, Italy, in 1944 as Elena in Mefistofele. 
She first sang in the United States in 1950 in San Francis- 
co and made her debut at the Metropolitan Opera in 
New York City in 1955 as Desdemona. She sang there 
regularly until 1973. Charles H. Webb 
Technetium, tehk NEE shee uhm (chemical symbol, 
Tc), was the first artificially created element. Its atomic 
number is 43. The most stable available isotope has an 
atomic mass number of 98. In 1937, Carlo Perrier and 
Emilio Segre isolated technetium in Italy. They produced 
it from a sample of molybdenum that had been bom- 
barded with deuterons in the cyclotron of E. O. Law- 


WORLD BOOK illustration 
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rence in California. Perrier and Segré proved that the 
bombardment left one proton in the molybdenum and 
formed technetium. Scientists first called the element 
masurium and thought that it occurred in nature. Howev- 
er, only small quantities are produced naturally, so the 
name was changed to technetium, which means artifi- 
cial. Technetium is now obtained in large quantities as a 
by-product from atomic fission. Its properties resemble 
those of manganese and rhenium. Its melting point is 
2200 °C, and its density is 11.5 grams per cubic centime- 
ter at 25 °C. There is no significant use for technetium, 
though one form has been found to be a good radiation 
source. S. C Cummings 

Technical assistance is a form of foreign aid. 
Through technical assistance programs, people in de- 
veloping countries learn skills that help increase pro- 
duction and raise living standards. 

There are various forms of technical assistance. Ex- 
perts from more prosperous countries may set up 
demonstrations or provide on-the-job training in devel- 
oping countries. Workers, executives, and engineers 
from developing countries may go to prosperous coun- 
tries for training. Technical assistance may be as simple 
as teaching a farmer to use a plow instead of a forked 
stick. It may be as involved as showing a government 
how to keep statistics on its economy. 

President Harry S. Truman’s Point Four Program of 
1949 was an early technical assistance plan (see Point 
Four Program). Some private and public agencies gave 
such aid before 1949. The United Nations and its agen- 
cies also offer technical assistance. The United States 
Agency for International Development has a major tech- 
nical assistance program. Its aid ranges from short-term 
assistance to three-year projects. 

Technical assistance may be used by a larger country 
to coerce a smaller country. The smaller, receiving 
country may be expected to support the larger country 
in world affairs in return for the aid. Michael P. Sullivan 

See also Foreign aid; United Nations (Economic and 
technical aid); Colombo Plan; Agency for International 
Development; Developing country. 

Technical drawing. See Mechanical drawing. 
Technicolor is a patented process for making motion 
pictures in color. It involves producing three separate 
black-and-white negatives of the scene being filmed. 
Each negative is exposed to one of the primary colors of 
light—red, blue, or green—from the scene. The negative 
images are then printed on film to produce positive im- 
ages. Technicians dye the positives to reproduce the 
red, blue, and green areas recorded on the negatives. 
Next, the dyed positive images are transferred onto 
blank film to make the final print. The transferred colors 
blend to produce all the original colors of the filmed 
scene. Technicolor results in color reproduction of high 
quality. But the process is difficult and costly to produce. 

Herbert T. Kalmus, an American chemical engineer, 
developed Technicolor in the early 1900's. The first full- 
length film made with the process, The Gu/f Between, 
appeared in theaters in 1917. Originally, Technicolor was 
a two-color system. The improved three-color process 
was introduced in 1932. Many Technicolor films were 
made in the 1930's and 1940's. Since then, however, 
Technicolor has largely been replaced by simpler and 


less expensive color film processes. Peter J. Eaves 
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An automated steel mill produces huge steel bars at the touch of a button. The computer-con- 
trolled machines that roll the glowing bars are products of modern technology. Other machines 
and methods will turn the bars into a variety of industrial and household products. 


Technology 


Technology refers to the inventions—including tools, 
techniques, and processes—that people make and use 
to survive and prosper. Technology has made it much 
easier for people to satisfy their needs and desires. It 
has also helped make people more productive and 
freed individuals to explore such endeavors as art and 
science without having to worry about simple survival. 

Technology and science are closely related, and each 
contributes to the other. Science attempts to gain knowl- 
edge about natural occurrences by making observations 
and collecting facts. Technology sometimes uses scien- 
tific methods and knowledge. But much of technology is 
not based on science, nor is understanding science nec- 
essary to all of technology. For example, people made 
bronze by mixing copper and tin long before they 
learned how the metals actually combine to form it. 

This article describes some of the ways in which tech- 
nology has influenced the development of society. It 
also discusses challenges people face in using technolo- 
gy effectively. The history of technology largely parallels 
the history of invention, traced in the article on Inven- 
tion. Information on the development of specific tech- 
nologies can be found in the History sections of such ar- 
ticles as Agriculture, Communication, and Medicine. 


History of technology 


The term technology includes primitive tools and 
methods of work as well as highly advanced ones. For 


example, a person using a sharpened stick to dig up 
roots to eat is using a primitive form of technology. 
Therefore, we could say that human beings have lived in 
a technological society since prehistoric times. When 
people speak of technology today, however, they usual- 
ly mean high technology—the most advanced and so- 
phisticated kinds of electronics and other modern tech- 
nology that currently exist. 

Primitive technology. Toolmaking was probably the 
first kind of technology. Humanlike creatures who lived 
before the first human beings used simple tools that 
they made from wood, stone, or animal bones. About 
600,000 years ago, prehistoric people discovered how 
to make fire. 

Agriculture and civilization. By 8000 B.C, people in 
many areas of the world had begun to master the skills 
of raising crops and tending animals. This meant that 
they no longer had to go in search of food, so many be- 
gan to settle down in small groups. Then, partly because 
farming produced larger food supplies, these groups 
began to grow larger. In time, towns and cities devel- 
oped. Some people became free to do other jobs be- 
sides producing food. Classes of warriors, priests, craft- 
workers, and merchants developed. This development 
is known as division of labor. 

Human and animal labor was then the chief source of 
mechanical power. But people began to realize that 
wind, water, gravity, and other natural sources of power 
could be used to do physical work. By the 2000's B.C, 
people had begun to construct irrigation canals to bring 
water where it was needed and to build ships with sails 





to harness wind power. At the start of the Iron Age, 
about 1500 B.C, people learned to make more durable 
and precise tools, weapons, and other items out of iron. 
Technological advances were carried throughout 
ithe world by traders and other travelers. For example, 
the traders who brought silk and spices to Europe from 
China also brought technological ideas, such as gun- 
powder. The Chinese invented gunpowder before A.D. 
900, and it was brought to Europe around 1250 by travel- 
ers who saw it being used in the East. ; 
_ The Chinese began using block printing to produce 
_ printed documents about the A.D. 600's. This technique 
was introduced to Europe in the 1300's. But books were 
not published in great numbers until the introduction of 
_ printing presses that used moveable type. These presses 
_were developed in Europe in the mid-1400's. Over the 
next 200 years, books became widely available and af- 
fordable throughout most of Europe. More and more 
_ people learned to read. In the 1500's, books from 
_ around the world began to be translated into different 
_ languages. People were then able to read opinions and 
| ideas from other countries and continents. 
The Industrial Revolution was a period of rapid 
_ technological innovation that began in Britain in the 
_ 1700's and spread to some other parts of the world in 
the middle to late 1800's. It brought tremendous change 
to the way people lived and worked. This period fea- 
_ tured the extensive use of water power, the develop- 
_ ment of steam-powered machinery, the growth of facto- 
_ ries, and the mass production of goods. Later in the 
_ period, inventors and engineers developed machines 
that ran on gasoline or other fossil fuels. See Industrial 
Revolution. 

The first factories were built by textile manufacturers. 
Before factories, individuals worked at home to spin 
thread and weave it into cloth. Beginning in the 1700's, 
several new kinds of spinning and weaving machines 
appeared. Textile producers realized that several of 
these machines could be powered by a single source by 
connecting them all to a water wheel or steam engine. 

The development of interchangeable parts led to 
mass production. Beginning about 1800, Eli Whitney at- 
tempted, with limited success, to produce muskets from 
identical parts created using machine tools. The idea 
was slowly developed in the 1800's. Beginning in the 
early 1900's, the automaker Henry Ford used inter- 
changeable parts with a moving assembly line to pro- 
duce such complex goods as automobiles. Mass-pro- 
duction made it possible for many items to be made 
more quickly and cheaply. It also made it possible to re- 
pair many products by replacing broken parts with iden- 
tical replacements. 

By the mid-1800’s, the Industrial Revolution had 
caused the people of some parts of the world to aban- 
don ways of life that had persisted for thousands of 
years. Many people moved away from rural areas to the 
cities, where they hoped to find work in factories. Cities 
grew and became more crowded. New roads, water- 
ways, and railroads were developed to make transporta- 
tion of goods easier and to handle the huge increase in 
the number of people traveling from place to place. 

The development of electronics. Beginning in the 
late 1800's and early 1900's, scientific discoveries about 
the nature of electricity and electromagnetic waves led 
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to a series of technological advances. Electric motors, 
which create a magnetic field that can turn mechanical 
parts, were one major result. But the most dramatic ad- 
vances were in communications. 

Just as the printing press had done centuries before, 
the invention of the telegraph and the telephone 
brought about major social changes. For the first time, 
people could communicate with one another almost in- 
stantly across great distances. Later, the broadcasting of 
radio and television signals revolutionized mass com- 
munication by making it possible for people almost any- 
where in the world to receive sound and pictures. 

The computer age. In the 1940's, the first electronic 
computers were built to solve complex mathematical 
problems for scientists and for the governments of the 
United States and the United Kingdom. These early ma- 
chines could perform a few thousand calculations per 
second. They were so big that it took a large room to 
house each of them. 

In the late 1940's, engineers and scientists developed 
the transistor, a tiny device that controls the flow of elec- 
tric current in electronic equipment. In the 1960's, the 
development of the integrated circuit enabled manufac- 
turers to put thousands of tiny transistors and other 
parts on a small computer chip made of silicon or other 
material. Integrated circuits could also be built to oper- 
ate as tiny computers called microprocessors. These and 
other innovations have helped to make computers ever 
smaller, lighter, faster, and less expensive. 

In the 1960's, the development of the integrated cir- 
cuit was partly responsible for the start of what people 
began to call the space age. Rockets lifted satellites into 
orbit to help with communications, scientific study, and 
military tasks. Spacecraft carried people to the moon, 
and remotely controlled probes explored other planets 
in the solar system. As computers became less expen- 
sive, businesses and universities began to use them 
more. Linking computers so that people could transfer 
information between them soon became important. 

Toward the end of the 1960's, the U.S. government 
linked its computers using existing telephone lines. In 
the 1970's and 1980's, some universities and businesses 
worked together to establish their own computer net- 
works. Soon there were thousands of such networks. In 
the late 1980’s, computer scientists developed ways to 
link these networks into one large network, the Internet. 

Computers eventually became so inexpensive that 
families and individuals could afford them. Today, mil- 
lions of people use them at work and at home. Many 
use the World Wide Web, a portion of the Internet that 
provides graphics, sound, and moving pictures, as well 
as text. 

Many things that people use in everyday life have sim- 
ple computers that help them function. For example, 
many automobiles are built with an antilock braking sys- 
tem, in which a microprocessor adjusts the individual 
braking force of each wheel to prevent skidding. 

Emerging technologies today include not only elec- 
tronics, but also biotechnology and nuclear energy. Bio- 
technology involves both the use of technology to solve 
medical problems and the use of biological science to 
aid in industrial processes. Recent advances in genetic 
research have changed the ways in which people fight 
disease and hunger. The manipulation of the chemical 
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information contained in cells has resulted in the cre- 
ation of cells that make insulin and plastics, and plants 
that are more resistant to disease and yield larger 
amounts of food. 

Scientific research into the structure of atoms has led 
to the creation of nuclear power plants. In the field of 
medicine, such research has led to the use of radiation 
to fight cancer. It has also resulted in the development 
of X rays and other methods of examining structures in- 
side the body without surgery. 


Technology and society 


People develop particular technologies to fit their 
needs and desires. People also influence how technolo- 
gies evolve once they are developed. For example, the 
inventors and businessmen who designed the early tele- 
phone systems intended the telephone, like the earlier 
telegraph, to be used for business messages, not per- 
sonal conversation. But people liked using the tele- 
phone to talk to friends and relatives. Telephone sys- 
tems were eventually modified to reflect what people 
wanted. 

Just as people influence how technology develops, it 
influences the way people live. Most technologies have 
benefits, but technologies also create new problems. 

Benefits of technology. The control over nature 
brought by technology has benefited many people, es- 
pecially those living in industrial nations. The use of trac- 
tors, chemical fertilizers, pesticides, and new plant 
breeds has increased food production all over the 
world. Transportation systems and refrigeration technol- 
ogy enable people in industrial countries to enjoy a vari- 
ety of foods, ranging from fruit grown in the tropics to 
fish caught near the Arctic Circle. 

It was once unusual for people to travel more than a 
few miles from where they were born. The development 
of trains, automobiles, and airplanes has given many 
people the ability to travel far from their place of birth 
for both business and pleasure. New communication 
technologies, such as satellites, television, and the 
World Wide Web, allow people to see things thousands 
of miles away without ever leaving their homes. 

Once, people had few personal possessions. Mass 
production technologies permit manufacturers to pro- 
duce items far more than cheaply than they could by 


Harmful effects of technolo- 
gy include air pollution and 
noise pollution caused by mo- 
tor vehicles. The large num- 
ber of automobiles, buses, 
and motorcycles in urban ar- 
eas Can expose people to car- 
bon monoxide gas and un- 
healthy levels of noise. 


© Stuart Cohen, Comstock 


hand. As a result, people in many industrial countries to- 
day own many manufactured things. 

People who lived in cities before 1900 frequently be- 
came sick because they did not have ways to get clean 
water or dispose of their wastes. Today, in the industrial 
world, water supply systems provide clean, germ-free 
water to every home, and sewerage systems collect and 
purify wastes. Technology has made city life freer from 
disease and more comfortable. 

Challenges of technology. Many technological de- 
velopments that benefit society are accompanied by 
harmful effects. Such products of technology as motor 
vehicle emissions, industrial waste, and insecticides 
have some damaging effects on people, animals, and 
plants. The majority of industrial countries face prob- 
lems of air, water, soil, and noise pollution. 

Many people welcomed the automobile as a machine 
that would be quieter and cleaner than the horses it 
would replace. But eventually, millions of people began 





John C Evans, Chemical Manufacturers Association 


One technology cleans up after another when a filter press 
squeezes solid particles out of wastewater in a chemical plant. 
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Recycling recovers raw materials from wastes and so helps to conserve resources used by tech- 
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E.R. Degginger 


nology. The iron and steel in this discarded material is being separated for recycling. 


to drive automobiles. In some large cities, traffic noise, 
automobile exhaust gases, and severe traffic congestion 
became common problems. 

The atomic bomb, developed by U.S. scientists during 
World War II (1939-1945), helped to end the war quickly. 
Today, several nations possess nuclear weapons thou- 
sands of times more powerful than those used in World 
War Il. A war involving these weapons would cause se- 
vere large-scale damage to the earth. New chemical and 
biological weapons that have become part of the 
world’s arsenals could pose severe environmental dam- 
age. 

The use of electrically powered machinery in industri- 
al countries has greatly increased factory production. 
But at the same time, it has reduced the world’s supply 
of oil and other fossil fuels, which are burned to pro- 
duce most of the world’s electric power. These fuels 
cannot be replaced after they are used. 

New technologies are constantly changing the way 
people do their jobs. Advances in technology, such as 
mechanization (the use of machines to do physical work) 
or automation (the use of machines to perform tasks 
without human supervision), often result in the elimina- 
tion of jobs. But new technologies also create new jobs, 
such as those in the electronics industry. 

Using technology safely. Industries can help control 
environmental pollution by developing substitute tech- 
nologies to replace those that produce harmful effects. 
For example, energy producers can improve efficiency 
so that power plants will burn less fossil fuel. They can 
also make greater use of renewable energy sources, 
such as solar, wind, and water power. Manufacturers 
can help conserve mineral and timber supplies by recy- 
cling materials left over from production processes, 
such as paper and metal scrap. 

Developing a substitute technology can be costly. An 
industry may need to hire technology experts or invest 
in expensive new equipment. Most industries pay for 


these added costs by raising prices, which may hurt 
their business or affect consumers. For this reason, prof- 
it-seeking industries may decide not to use a substitute 
technology. Sometimes the decision affects the health 
and well-being of an entire community, state, or nation. 
In such cases, government agencies may require indus- 
tries to develop or use substitute technologies. For ex- 
ample, many state and local governments require facto- 
ries to use pollution-control devices. 

In spite of their benefits, substitute technologies can 
also have undesirable effects. For example, nuclear pow- 
er plants can produce tremendous amounts of electric 
power using only small amounts of uranium. And they 
do not pollute the air as do fuel-burning plants. Nuclear 
plants, however, leave behind dangerous radioactive 
waste that must be disposed of carefully. 

Some experts believe that most harmful effects of 
technology can be prevented. They urge that any pro- 
posed large-scale technology be thoroughly tested and 
then evaluated before it is put into use. Such an evalua- 
tion is called a technology assessment Its purpose is to 
discover in advance the possible effects that a new tech- 
nology may have so that governments can make laws to 
reduce or prevent the harmful effects and encourage 
the beneficial effects. An assessment might show that 
the benefits of a new technology outweigh its costs. Or 
it might show that the costs exceed any benefits. 

Sharing the benefits of technology is.one of today’s 
major challenges. Technology's benefits are limited 
largely to the industrially developed nations of Europe, 
Asia, and the Americas. But even in these nations, the 
benefits of technology are not evenly distributed. Many 
families lack all but the basic necessities of life. 

The less developed nations of the world enjoy few 
benefits of modern technology. But people living in 
these countries want many of the goods and services 
that technology has made available to industrial nations. 

Helping poorer nations develop industrial technology 
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will pose special problems. Many such countries do not 
have the wealth required to buy or build large techno- 
logical systems. Even if they do, people of these coun- 
tries need to learn new job skills. 

Installing technology effectively requires an under- 
standing of the ways in which it will affect a country’s 
economic, political, and social values. Without such 
awareness, the introduction of technology may create 
social problems and even endanger the quality of life. 

By itself, technology is neither good nor bad. It can be 
either, or both, depending on how people use it. In the 
future, as in the past, people must use intelligence, 
imagination, and skill to apply technology wisely and to 
deal with the problems it creates. Terry S. Reynolds 


Related articles in World Book. See Engineering, Industry, 
Invention, and Manufacturing with their lists of Related articles. 
See also the following articles: 


Assembly line Factory 
Automation Industrial Revolution 
Careers Internet 
Computer Machine 
Digital technology Machine tool 
Electronics Mass production 
Energy supply Materials 
Environmental pollution (Lo- Mining 

cal efforts) 
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Technology Assessment, Office of, or OTA, was 
an advisory agency of the United States Congress. It op- 
erated from 1972 to 1995. The agency gave congression- 
al committees analyses of the potential of new technolo- 
gies and their possible economic, environmental, and 
social effects. The OTA also pointed out areas that might 
have required legislative action. It published numerous 
documents each year to keep Congress and the public 
informed about the consequences of technological 
change. Topics studied by the OTA included biotechnol- 
ogy, communications, defense, education, energy, food, 
health, industrial competitiveness, natural resources, 
transportation, and world trade. 

A congressional board established the agency's poli- 
cies and approved new studies. It consisted of six sena- 
tors, six members of the House of Representatives, and 
the OTA director. The OTA relied on many experts out- 
side the government for advice and information. 
Technology education. See Industrial arts. 
Tectonic plate. See Plate tectonics. 

Tecumseh, tih KUHM suh(1768?-1813), was an out- 
standing leader of the eastern American Indian tribes in 
the late 1700's and early 1800's. He worked to unite all 
the tribes into a single alliance that would defend Indian 
lands against invasion by white people. Tecumseh 
means shooting star or meteor. 

Tecumseh, the son of a Shawnee war chief, is be- 
lieved to have been born at Old Piqua, a Shawnee vil- 





: Lithograph (1841) by Nathaniel Currier (Granger Collection) 


Tecumseh was an Indian leader who fought to defend Indian 
lands against invasion by white people. He allied his Indian 
forces with the British army against the Americans during the 
War of 1812 and died at the Battle of the Thames, depicted here. 


lage on the Mad River, northeast of present-day Dayton, 
Ohio. His father and two brothers were killed in battles 
with the American colonists. 

White settlers were rapidly taking Indian lands, and 
Tecumseh and his brother Tenskwatawa began a cru- 
sade to keep Indian lands for the Indians. Tenskwatawa, 
known as the Shawnee Prophet, led a religious revival. 
Tecumseh, a strong warrior and gifted orator, led in pol- 
itics and war. He traveled frequently from his home in 
Ohio to visit other tribes east of the Mississippi River. 
The two men did much to restore the culture of the Indi- 
ans of the Ohio River Valley region. 

Tecumseh condemned a treaty that William Henry 
Harrison, then governor of the Indiana Territory, made 
with the Indians. His action led to the Battle of Tippeca- 
noe in November 1811. Tecumseh joined the British to 
fight the Americans in the War of 1812 and commanded 
the Indian allies. He was killed leading his forces in 
Canada. Michael D. Green 

See also Indian wars (Other Midwestern conflicts); 
Shawnee Prophet; War of 1812 (Thames River). 
Tedder, Arthur William (1890-1967), Baron Tedder 
of Glenguin, became a marshal of the Royal Air Force of 
the United Kingdom in 1945. Tedder was deputy 
supreme commander to General Dwight D. Eisenhower, 
the supreme Allied commander, in World War I (1939- 
1945). He later became deputy supreme commander of 
the North Atlantic Treaty Organization (NATO) forces in 
Europe. He was born in Stirlingshire (now Central Re- 
gion), Scotland. lan F. W. Beckett 
Teen-age. See Adolescent. 














Teeth 


Teeth are hard, bonelike structures in the upper and 
lower jaws of human beings and many kinds of animals. 
They are the hardest parts of the body. 

People use their teeth chiefly to chew food. Chewing 
| is the first step in the process of digestion. Digestion be- 
gins as the teeth chop and grind chunks of food into 
smaller pieces. As the teeth chew the food, it is mixed 
_ with saliva, a liquid produced in the mouth. The food 
| becomes a moist pulp, which is easy to swallow. The 
food is further broken down in the stomach and the 
small intestine, where it is absorbed by the blood. The 
_ blood carries the digested food to all parts of the body. 
_ Without teeth, people could not eat foods that must be 
_ chewed. They could only swallow soft foods and liquids. 
Teeth also play an important part in speech. The teeth 
| and tongue are used together to form many sounds that 
_ make up words. To produce the ff sound, for example, 

' the tip of the tongue is placed against the upper front 

’ teeth. A person who lacks these teeth may be unable to 
make the sound. Teeth also help support the muscles 
around the mouth and so contribute to a person’s ap- 
pearance. People who have lost their teeth lack this sup- 
port. Unless they wear artificial teeth, they may have 
deep, saggy lines around the mouth. 

Like human beings, most animals use their teeth to 
chew food. They also use their teeth to obtain food. 
Many animals that eat plants tear off the leaves or stalks 
of the plants with their teeth. Most meat-eating animals 
use their teeth to seize and kill prey. 

This article chiefly discusses human teeth. The last 
section of the article describes the differences in the 
teeth of various kinds of animals. 


Kinds of teeth 


Human beings grow two sets of teeth: (1) deciduous 
teeth and (2) permanent teeth. The individual deciduous 
teeth appear and fall out gradually early in life. They are 
replaced, one by one, by the permanent teeth. See the 
table Ages at which teeth appear for the times decidu- 
ous and permanent teeth generally appear. 

Deciduous and permanent teeth have the same basic 
structure. Each tooth has a crown and one or more 
roots. The crown is the part of the tooth that can be seen 
in the mouth. Bone and gums cover the root or roots. 
The roots hold the tooth in a socket in the jawbone. 

Deciduous teeth are also called baby teeth, milk 
teeth, or primary teeth. They start to form about 74 
months before a baby is born. They begin as oval or 
round swellings called buds, which gradually develop 
into teeth. When a baby is born, parts of all the decidu- 
ous teeth are present deep within the jaws. As the teeth 
grow, they push through the gums. This process is 
called eruption or teething. Babies begin to teethe at 
about 6 to 9 months of age. Most children have all their 
deciduous teeth by about 2 years of age. 

There are 20 deciduous teeth, 10 of them in each jaw. 
They consist of three kinds of teeth: (1) incisors, (2) ca- 
nines, and (3) molars. Each jaw has 4 incisors, 2 canines, 
and 4 molars. The incisors and canines are used to bite 
into food, and the molars are used to grind food. The 
positions of all the deciduous teeth in the mouth are 
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shown in the illustration Kinds of teeth. 

The deciduous teeth help the permanent teeth erupt 
in their normal positions. Most of the permanent teeth 
form near the roots of the deciduous teeth. When a 
child is about 3 years old, the roots of various decidu- 
ous teeth begin to dissolve slowly. By the time a perma- 
nent tooth is ready to erupt, the root of the deciduous 
tooth has completely dissolved. The crown of the tooth 
then becomes loose and falls out. 

Permanent teeth, like deciduous teeth, begin to de- 
velop before birth. But most of their growth occurs after 
birth. The permanent teeth begin to erupt after the de- 
ciduous teeth start to fall out. The first permanent teeth 
appear when a child is about 6 or 7 years old. Between 
the ages of 6 and 12, a child has some permanent and 
some deciduous teeth in the mouth. The last permanent 
teeth erupt when a person is 17 to 21 years old. 

There are 32 permanent teeth, 16 in each jaw. They 
are larger than the deciduous teeth and consist of four 
kinds of teeth. The four kinds are (1) incisors, (2) canines, 
(3) premolars, and (4) molars. Each jaw has 4 incisors, 2 
canines, 4 premolars, and 6 molars. The following dis- 
cussion describes the four kinds of permanent teeth. 
Their positions in the mouth are shown in the iflustra- 
tion Kinds of teeth. 

Incisors are the chief biting teeth. They have a sharp, 
straight cutting edge. In most cases, incisors have one 
root. The central incisors of the lower jaw are the small- 
est permanent teeth. 

Canines are used with the incisors to bite into food. 
They are also used to tear off pieces of food. The name 
for these teeth comes from another word for dog—that 
is, canine. The canine teeth resemble a dog's fangs. They 
have a sharp, pointed edge and one root. Canines are 


Permanent 
teeth 


Deciduaus 
teeth 





WORLD BOOK diagram by Charles Wellek 


The teeth of a child. By the time a child is about 4 years old, 
most of the permanent teeth have formed within the jaws near 
the roots of the deciduous teeth. The deciduous teeth, all of 
which have erupted by about age 2, will gradually fall out and 
be replaced, one by one, by the permanent teeth. 
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Kinds of teeth Ages at which teeth appear’ 
The illustrations below show the kinds of deciduous and perma- _ yg ciduous teeth: fowsrtesth Uppes 
nent teeth and their positions in the mouth. teetii 
vonn aOR TeeTincgs ac a ett re 
MC ATTN S tees eos < ye eye oe 16 months, ....%2.-- 18 months 
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* The ages given are approximate. In many cases, individual teeth may erupt at an earlier or later 
Second = 
molars om 
; First / 
4 mela Ny } also called cuspids or dogteeth. The upper canines are 
’ Canines 7 sometimes known as eyeteeth. 
' Lateral » Premolars are used to crush and grind food. They 
tte oclsot ve" have a broad, lumpy top instead of a sharp biting edge. 
teeth peo The small surface lumps are called cusps. The cusps en- 


incisors allt able the teeth to mash pieces of food. 


Premolars are sometimes called bicuspids because, 
in most cases, they have two cusps. The prefix b/ means 
two. The first upper premolars normally have two roots. 
The other premolars have one root. The premolars 
a erupt in the place of the deciduous molars. 

x Molars, like premolars, are used to grind food. They 

é are shaped much like premolars but are larger. The vari- 
ous molars normally have three to five cusps and two or 
three roots. 

The permanent molars do not form beneath any of 
the deciduous teeth. They develop as the jaws grow, 
which makes space for them. Some adults lack one or 
more of the third molars, which are commonly called 
wisdom teeth. In many cases, the jaws do not grow 
large enough to provide space for the wisdom teeth. As 
a result, the wisdom teeth may become impacted—that 
is, wedged between the jawbone and another tooth. The 
wisdom teeth must then be removed. 
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Second 
"2 ea Parts of a tooth 
molars A tooth consists of four kinds of tissues. They are (1) 


pulp, (2) dentin, (3) enamel, and (4) cementum. Connec- 
tive tissue surrounds the root of the tooth. This tissue, 
called the periodontal ligament, holds the root in the 
socket in the jaw. 

Pulp is the innermost layer of a tooth. It consists of 
connective tissue, blood vessels, and nerves. The blood 
vessels nourish the tooth. The nerves transmit sensa- 
tions of pain to the brain. 

The pulp has two parts, the pu/p chamber and the 
root canal. The pulp chamber lies in the crown of the | 
tooth. The root canal lies in the root of the tooth. Blood 
vessels and nerves enter the root canal throughasmall | 
‘ hole at the tip of the root. They extend through the root | 
Ca canal and into the pulp chamber. | 
{ Dentin is a hard, yellow substance that surrounds the 
pulp. It makes up most of a tooth. Dentin is harder than 
bone. It consists mainly of mineral salts and water but 
a also has some living cells. 
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Parts of a tooth 


The crown, or visible part of a molar tooth, includes projections 
called cusps. The root extends into the bone of the jaw. A tissue 
called dentin makes up most of the tooth. A layer of ename/cov- 
ers the dentin of the crown, and cementum overlies the dentin 
of the root. Within the dentin lies the pu/p, including the pu/p 
chamber and the root canal, through which blood vessels and 
nerves enter the tooth. The periodontal ligament surrounds the 
root and holds the tooth in its socket. 

WORLD BOOK diagram by Charles Wellek 
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Enamel overlies the dentin in the crown of the tooth. 
It forms the outermost covering of the crown. Enamel is 
the hardest tissue in the body. It enables a tooth to with- 
stand the pressure placed on it during chewing. Enamel 
consists of mineral salts and a small amount of water. 
Enamel is white but transparent. The yellow color of the 
dentin shows through the enamel, and so most teeth ap- 
pear slightly yellowish. 

As a person grows older, small amounts of enamel 
begin to wear away. This process, called attrition, re- 
sults from the use of the teeth over a long period. As the 
enamel wears away, the dentin becomes exposed. 

Cementum overlies the dentin in the root of the 
tooth. In most cases, the cementum and enamel meet 
where the root ends and the crown begins. As the sur- 
face of the tooth wears away, the tooth grows farther 
out of its socket, exposing the root. These areas may 
then become more sensitive to hot and cold liquids. Ce- 
mentum is about as hard as bone. Like dentin and 
enamel, it consists mainly of mineral salts and water. 

Periodontal ligament consists of small fibers. These 
fibers extend through the cementum and into the bony 
socket, which is called the a/veo/us. Besides anchoring 
the tooth in the alveolus, the periodontal ligament 
serves as a shock absorber during chewing. 


Care of the teeth and gums 


Most cases of tooth decay and gum disease could be 
prevented if people took proper care of their teeth and 
gums. Proper care requires (1) a good diet, (2) cleaning 
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the teeth after eating, and (3) dental checkups. 

A good diet. Dentists advise people to eat well- 
balanced meals. Such meals include a variety of foods 
and provide the nutrients (nourishing substances) 
needed by the teeth and gums. Nutrition experts divide 
foods into groups to help people plan well-balanced 
meals. The article Nutrition describes the Food Guide 
Pyramid, developed by the U. S. Department of Agricul- 
ture (USDA). The pyramid shows the recommended 
number of daily servings of the major food groups in a 
healthful diet. 

Dentists also urge people to eat fewer sugary foods 
because these foods contribute to tooth decay. Bacteria 
in the mouth digest sugar and produce an acid as a re- 
sult. The acid dissolves tooth enamel, forming a cavity. 

Foods that have a large amount of sugar include can- 
dies, pastries, most breakfast cereals, and sweetened 
canned fruits. Many people eat sugary foods as snacks. 
In place of sugary foods, dentists advise people to snack 
on such foods as fresh fruits and vegetables, cheeses, 
and nuts. They also recommend that people drink skim 
milk or unsweetened fruit and vegetable juices instead 
of soft drinks and other sugar-sweetened beverages. 

Dentists further recommend that children drink water 
with chemical compounds called fluorides. Fluorides 
are absorbed by the enamel as the teeth grow. They 
help the teeth resist acid that forms cavities. Some com- 
munities have a water supply that naturally contains flu- 
orides. Many other communities add fluorides to the 
water supply. But some people oppose fluoridation (the 
addition of fluorides to water supplies). For information 
on the arguments, see Fluoridation. 

Fluorides may be applied directly to a child’s teeth 
during a dental checkup. In some cases, dentists pre- 
scribe a fluoride substance that children can apply at 
home. Most dentists also advise children to brush their 
teeth with a toothpaste that contains fluorides. 

Cleaning the teeth. Dentists advise people to clean 
their teeth by brushing after every meal and by using 
dental floss once a day. Dental floss is a thin thread that 
comes in a roll. It is used to clean the areas between 
teeth and under the gum line. Brushing and flossing re- 
move trapped food particles and p/aque from the teeth. 
Plaque is a sticky film that consists of saliva, food parti- 
cles, and bacteria. The bacteria digest certain foods, par- 
ticularly sugars, and form an enamel-dissolving acid. 

To brush the teeth, you should use a small, soft tooth- 
brush and a toothpaste that contains fluorides. There are 
several methods of brushing. You should use the one 
recommended by your dentist. One commonly recom- 
mended method is to place the brush against the teeth 
at a slight angle, with the bristles pointed toward the 
gums. Brush the upper teeth with a downward, sweep- 
ing motion. Brush the lower teeth with an upward, 
sweeping motion. Clean both the outside and the inside 
surfaces of the teeth in this way. Use a scrubbing motion 
to clean the biting surfaces of the premolars and molars. 
Lastly, brush the tongue to remove food particles and 
bacteria, which contribute to bad mouth odors. Then 
rinse the mouth thoroughly with water or mouthwash. 

To floss the teeth, cut a piece of floss about 18 inches 
(46 centimeters) long from the roll. Wrap one end of the 
floss around each middle finger. Using the index fingers 
and thumbs, gently guide the floss between two teeth. 
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Then pull the floss up and down, cleaning the sides of 
both teeth and the areas around the gum line. Repeat 
this procedure on all the teeth. 

Some people use disclosing tablets to see if any areas 
of the teeth remain unclean after brushing and flossing. 
Disclosing tablets contain a red or purple dye. When 
you chew a tablet, the dye sticks to unclean areas of the 
teeth. You can then rebrush and refloss these spots. 

Dental checkups. Dentists advise people to have a 
dental checkup at least once a year. Children should 
start going to a dentist after all their deciduous teeth 
have erupted. Dentists can recognize and treat diseases 
of the teeth and gums at an early stage, before the dis- 
eases cause serious damage. Dentists also provide serv- 
ices that help prevent diseases of the teeth and gums. 
Many dentists employ a licensed dental hygienist to 
help them in their work. 

During a checkup, the dentist looks at the teeth, 
gums, and other tissues inside the mouth for signs of 
diseases. The dentist—or the dental hygienist—also may 
X-ray the teeth. X rays can show the location of dental 
decay that cannot be seen. They also show any abnor- 
mal conditions of the jawbones and other tissues that 
support the teeth. Based on the examination, the dentist 
may decide to fill cavities or plan other treatment. The 
dentist or hygienist then cleans the teeth to remove 
plaque and ca/culus, a hard, yellowish substance 
formed by the buildup of plaque. Calculus is also called 
tartar. After the teeth have been cleaned, a fluoride sub- 
stance is applied to help the teeth resist decay. Gener- 


How to brush 
your teeth 


ally, only children and teen-agers receive applications of 
fluorides. Lastly, the dentist or hygienist may instruct the 
patient on how to brush and floss the teeth properly. 


Diseases and defects of the teeth 


Dental decay, also called caries, is the most common 
disease of the teeth. Most people under the age of 35 
who lose their teeth do so because of dental decay. A 
defect in the position of the teeth, called ma/occ/usion, 
is also a common problem among young people. Dis- 
eases of the gums and alveolus, called periodontal dis- 
eases, are the chief dental problem of people over the 
age of 35. Aless common but very severe disease is ora/ 
cancer, which kills about 8,000 people in the United 
States each year. The following discussion describes the 
causes and treatment of (1) dental decay, (2) malocclu- 
sion, (3) periodontal diseases, and (4) oral cancer. 

Dental decay is a complex process that involves 
plaque, bacteria, and food. Saliva produces an invisible 
film on the teeth. Bacteria and food particles stick to this 
film, forming plaque. The bacteria digest the carbohy- 
drates (sugars and starches) in food and produce an 
acid. The acid dissolves enamel, causing a cavity. If the 


-cavity is not treated, the decay will progress through the 


enamel and into the dentin. When the decay reaches the 
pulp, a toothache results. 

The occlusal (biting) surfaces of the premolars and 
molars tend to decay easily because they have many 
small pits, which trap food. This type of decay may be 
prevented in deep pits by applying a surface sea/ant. 


Use a small, soft toothbrush and a toothpaste that contains fluorides. Place the brush against the 
teeth at a slight angle, with the bristles pointed toward the gums. The illustrations below show one 


of the brushing methods commonly recommended by dentists. 





Outside surfaces of upper teeth. Use a 
downward, sweeping motion. 





Inside surfaces of lower teeth. Use an 
upward, sweeping motion. 


Inside surfaces of upper teeth. Use a 
downward, sweeping motion. 





Biting surfaces of premolars and mo- 
iars. Scrub back and forth. 





Outside surfaces of lower teeth. Use 
an upward, sweeping motion. 





The tongue. Brush to remove food parti- 
cles and bacteria. 
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An Xray of the teeth shows cavities and fillings. Cavities appear 
as dark spots. Fillings show up as distinct white areas. 


| The sealant is a plasticlike material and is bonded to the 
_ occlusal surface. 


Dentists have several methods of treating dental de- 
cay, depending on the severity. The most common 
methods include (1) filling a cavity, (2) performing root 
canal therapy, (3) crowning a tooth, and (4) removing 
and replacing teeth. Before beginning any of these pro- 
cedures, the dentist usually injects an anesthetic 


_ (painkilling drug) into the gums near the nerves of the 


tooth. In some procedures, e/ectronic anesthesia may 
be used. This technique sends gentle electronic impuls- 
es to the brain through e/ectrodes (conductors) posi- 
tioned in the mouth. These impulses block pain signals. 


_ The patient uses a handheld remote control unit to in- 


crease or decrease the amount of anesthesia. 

Filling a cavity. To fill a cavity, the dentist first re- 
moves the decayed and soft parts of the tooth, using 
small hand instruments, a laser, or an air-powered or 
electric drill. The dentist then makes tiny undercuts or 
ledges in the hole. These undercuts help hold the fill- 
ing, which is not adhesive. The filling is packed into the 
hole and allowed to harden slightly. The dentist then 
carves the filling to restore the original shape of the 
tooth. In most cases, dentists fill cavities with s//ver 
amalgam or gold. Silver amalgam consists of silver and 
a small amount of copper and tin. Another method of 
filling cavities uses a plasticlike resin that is shaded to 
match the tooth color. This method is particularly useful 
in repairing decay or breaks in the front teeth. After any 
decay has been removed, a small amount of dilute acid 
is applied to the area to be filled. The acid etches or 
grooves the surrounding enamel surface and is left in 
place for about one minute. The acid is then rinsed off 
with water and the area is dried. The resin is then ap- 
plied to the etched area and formed into the shape of 
the cavity or break. After hardening, the resin is shaped 
and polished with a drill. 

Performing root canal therapy. Root canal therapy is 
the removal of the pulp of a tooth. It is performed if the 
pulp has become infected. When decay extends into the 
pulp, a small sac of pus, called an abscess, may form. An 
abscess can be extremely painful. If it is not treated, in- 
fection may spread to other parts of the body. 

To perform root canal therapy, the dentist first anes- 
thetizes the area and then drills a hole into the crown of 
the tooth. The dentist uses small files to reach through 
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the hole and clean out the pulp. After removing the 
pulp, the dentist fills the empty space, usually with a 
rubberlike substance called gutta-percha. Sometimes, 
the hole in the crown of the tooth is then filled. But in 
the majority of cases, the tooth must be fitted with an ar- 
tificial crown. 

Crowning a tooth. Crowns are toothlike caps that may 
be made of metal, porcelain, or plastic. They are used 
when the natural crown is so badly damaged that it 
does not have enough healthy tissue to hold a filling. 

To crown a tooth, the dentist first anesthetizes the 
area and then prepares the natural crown by grinding it 
down slightly. Next, the dentist covers the prepared 
tooth and the teeth next to it with a jellylike material. Af- 
ter this material hardens, it is removed from the pa- 
tients mouth and serves as an impression (mold). The 
dentist also makes an impression of the teeth in the op- 
posite jaw that press against the prepared tooth and the 
teeth next to it. The impressions are used to make a 
plaster reproduction of the prepared tooth and other 
teeth. Dental technicians then produce a crown, using 
the plaster reproduction as a model. They must make 
sure that the crown not only fits the prepared tooth but 
also fits in place with the other teeth. 

Meanwhile, a temporary crown is placed on the 
tooth. When the permanent crown is ready, the dentist 


Filling a cavity 

These illustrations show how a dentist fills a cavity. The dentist 
usually begins by injecting a drug called an anesthetic into the 
gums near the tooth. The anesthetic prevents the patient from 
feeling the pain that drilling might produce. 


WORLD BOOK diagrams by Charles Wellek 





Filling. An instrument is used 
to place filling material into 
the hole. Silver amalgam, 
made from silver, copper, and 
tin, is a commonly used filling. 


Drilling. The dentist uses a 
drill to remove decayed and 
soft parts of the tooth and to 
form undercuts or ledges that 
will help hold the filling. 





Shaping. The dentist carefully 
carves the filling to restore the 
original shape of the tooth. Fi- 
nally, any rough edges are 
smoothed down. 


Packing. Using another in- 
strument, the dentist firmly 
packs the filling into the hole. 
The filling is then allowed to 
harden slightly. 
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removes the temporary crown and cements the perma- 
nent one onto the tooth. 

Crowns can also be made by a computerized method 
that eliminates the need for impressions and plaster 
models. This method is called computer-aided design 
and computer-aided manufacturing (CAD/CAM). The 
dentist uses an optical probe system to record elec- 
tronic images of the tooth. This information is entered 
into a computer, which designs an electronic model of 
the tooth. The design is then transferred through the 
computer to the head of a cutting tool, which prepares 
the crown to exactly fit the tooth. 

If a tooth is only slightly damaged, a dentist may 
cover the tooth with thin porcelain sheets called ve- 
neers. The veneers are made to match the shape and 
color of a tooth and are bonded to the tooth using a ce- 
mentlike material. They are used primarily to improve 
the appearance of front teeth. 

Removing and replacing teeth. \n severe cases of 
dental decay, a dentist may remove one or more teeth 
and replace them with artificial ones. But artificial teeth 
do not function as well as natural teeth. Dentists there- 
fore remove teeth only if no other method of treatment 
is considered possible. To remove a tooth, a dentist first 
anesthetizes the area. The dentist uses an instrument 


Crowning a tooth 


A crown is a toothlike cap made of metal, porcelain, or plastic, 
which is cemented onto a damaged tooth. It is used when a 
tooth does not have enough healthy tissue to hold a filling. 


WORLD BOOK diagrams by Charles Wellek 





Preparing the tooth. The 
dentist uses a drill to remove 
damaged parts of the tooth 
and to shape the tooth so that 
a crown will fit over it. 


Making a mold. The teeth 
are covered with a gel that 
forms a mold. Plaster teeth 
made in this mold serve as 
models for making the crown. 





Cementing the crown. The 
crown must fit the prepared 
tooth and also fit in place with 
the teeth next to it and those 
in the opposite jaw. 


Finai fitting. The dentist may 
use a small grinding stone to 
make minor adjustments in 
the crown so that it will fit 
properly. 
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Maiocclusion is the failure of the upper and lower teeth to 
meet properly when a person bites. Two kinds of malocclusions 
are overbite and underbite. \n overbite, the upper front teeth 
stick out farther than normal over the lower ones. In underbite, 
the lower front teeth extend in front of the upper ones. 


that resembles a pliers to grip the crown of the tooth 
and loosen the root from the socket. Both the crown and 
the root are then removed. After the gums heal, the pa- 
tient can be fitted with an artificial tooth. 

Artificial teeth are made from impressions taken of 
the patient's mouth. In most cases, the teeth are made of 
plastic. The most common types of artificial teeth are 
bridges, partial dentures, and full dentures. Bridges are 
permanently fixed in the mouth, but partial dentures and 
full dentures are removable. Bridges are used when 
only a few teeth are missing. They consist of one or 
more artificial teeth with a metal or porcelain crown on 
each side. The crowns fit over the adjoining natural 
teeth, which must be prepared to hold the crowns. Par- 
tial dentures are also used to replace only a few missing 
teeth. A partial denture has metal clasps that hook 
around nearby teeth and hold the denture in place. Full 
dentures are used when all the teeth of one or both 
jaws are missing. In a full denture, the artificial teeth are 
attached to a plastic base that fits over the ridge left after 
the teeth have been removed. In the upper jaw, the plas- 
tic base also covers the roof of the mouth. 

Another method of replacing one or more missing 
teeth involves the use of denta/ implants. In the most 
common implant procedure, metal or ceramiclike cylin- 
ders, called fixtures or root forms, are surgically im- 
planted in the area of the jaw where the teeth are miss- 
ing. After the area has healed, artificial teeth are 
permanently attached to the root forms. Implants cannot 
be used if the jaw area is severely damaged. 

Malocclusion is the failure of the teeth in the upper 
and lower jaws to meet properly when a person bites. 
Normally, the upper front teeth should slightly overlap 
the lower front teeth. There are three main types of mal- 
occlusions, overbite, underbite, and crowding. \n over- 
bite, the upper front teeth stick out too far over the 
lower front teeth. This defect is commonly called buck 
teeth. In underbite, the lower front teeth extend in front 
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| How braces work Braces consist of a system of metal brackets and wires. The brackets are bonded to the front sur- - 


face of each tooth and connected by wires, /eft. A spring wire is tightened periodically, forcing the 
irregularly positioned tooth to move. In time, the tooth moves into its correct position, right. 









A 
_ | : 
irregularly 


positioned tooth 


_ of the upper ones. Many people have the correct occlu- 


sion (bite), but their teeth are crowded. Crowding is the 


most common malocclusion. 


Malocclusion has various causes. In some cases, a de- 


ciduous tooth falls out before a permanent tooth is 


ready to erupt. The nearby teeth then gradually move 
into the open space and prevent the permanent tooth 
from erupting in the correct position. In other cases, the 
permanent teeth are too large for the jaw and crowd 


_ one another. The edges of some teeth may then overlap, 
_ or one tooth may grow above another. In still other 
cases, the jaws do not grow properly. 


Malocclusion prevents the teeth from functioning 


_ normally when a person chews food. It also may affect 


the way a person speaks. In addition, malocclusion con- 


_ tributes to the development of dental decay and peri- 


odontal diseases, partly because irregularly positioned 
teeth are hard to clean. 

Most cases of malocclusion can be corrected with 
braces. Braces consist of metal or clear ceramic brackets 


| that are bonded on the front surface of each tooth and 


connected by wires. The wires are tightened periodi- 
cally to force the teeth to move into the correct position. 
But the teeth must be moved slowly, and so the treat- 
ment may take a year or more. In some cases, one or 
more teeth must be removed to allow enough space for 
the others to move into a normal position. 

Periodontal diseases are caused chiefly by the 
build-up of plaque and calculus between the gums and 
teeth. The plaque and calculus irritate the gums, causing 
them to become inflamed. in time, the jawbones may 
become infected. The best way to prevent plaque from 
building up under the gum line is by flossing daily. The 
gums can also become irritated by habitually breathing 
through the mouth, smoking or chewing tobacco, 
brushing improperly, or wearing ill-fitting dentures. Ir- 
regularly positioned teeth can also irritate the gums. 

There are three main kinds of periodontal diseases. 
They are (1) gingivitis, (2) periodontitis, and (3) Vincent's 
infection. 

Gingivitis is an inflammation of the gingivae (gums). 


WORLD BOOK diagrams by Charles Wellek 





The gingivae become red and swollen and bleed easily 
when brushed or prodded. Dentists treat gingivitis by 
cleaning the teeth and gums to remove plaque and cal- 
culus. They also instruct patients on how to brush and 
floss the teeth and on how to massage the gums. If gin- 
givitis is not treated, it can lead to periodontitis. 
Periodontitis, also called pyorrhea, is a severe infec- 
tion of the gingivae, alveolus, and other tissues that sup- 
port the teeth. The infection gradually destroys the bony 
walls of the sockets, and the teeth become loose. Perio- 
dontitis is difficult to cure, but it can be effectively con- 
trolled. Treatment involves surgical or nonsurgical re- 
moval of the damaged tissues and repair of the 
remaining healthy tissues. Some dentists use the heat of 
a beam from a laser to remove infected tissue. The laser 
process may quicken healing because it does little 


Periodontal diseases 


The illustrations below show two kinds of periodontal diseases. 
In gingivitis, calculus builds up between gums and teeth, caus- 
ing the gums to become inflamed. Gingivitis may lead to perio- 
dontitis, an infection that gradually destroys the bony socket. 
WORLD BOOK diagrams by Charles Wellek 
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damage to the surrounding healthy area. Sometimes, 
loose teeth can be sp/inted (attached) to nearby teeth 
that are still firm. But in many cases, the loose teeth 
must be removed and replaced by artificial ones. 

Vincent's infection, also called trench mouth, isa 
painful infection of the gingivae. The gums become red 
and swollen and bleed easily. The mouth has an ex- 
tremely bad odor, and the victim may develop a fever. 
To treat Vincent's infection, a dentist cleans the teeth 
and gums thoroughly and instructs the patient on mouth 
care. In most cases, the dentist also prescribes antibiot- 
ics to combat the infection. 

Oral cancer is a disease that destroys the tissues of 
the mouth and may spread to other parts of the body. 
Scientists do not know for certain what causes oral can- 
cer. But many factors can contribute to its development. 
For example, people who smoke or chew tobacco or 
drink excessive amounts of alcoholic beverages in- 
crease the risk of developing oral cancer. 

Oral cancer may be painless and unnoticeable in its 
early stages. The first symptom may be a small sore in 
the mouth that does not heal. To test for cancer, a den- 
tist removes some tissue from the sore. The tissue is ex- 
amined under a microscope to determine if it is cancer- 
ous. Oral cancer may be treated with drugs, radiation, 
or surgery. 


Teeth of animals 


Many kinds of animals have teeth. However, birds, 
toads, turtles, and some types of insects and whales do 
not have teeth. 


Some animal teeth 


Cats, dogs, and most other mammals have heterodont 
teeth—that is, they have at least two types of teeth, 
which have different uses. For example, they may have 
incisors for biting into food and molars for crushing or 
grinding food. 

The teeth of various kinds of mammals differ in shape 
and size, depending chiefly on what the animals eat. For 
example, plant-eating mammals, such as elephants, gi- 
raffes, and sheep, have unusually broad, flat molars. 
They use the molars to chew and mash plants. Meat- 
eating mammals, such as lions, tigers, and wolves, have 
long, pointed canines. They use the canines to rip and 
tear the bodies of their prey. 

Some mammals have teeth that grow continuously. 
The tusks of elephants are actually incisors that have be- 
come very long. The tusks have an open pulp, which en- 
ables them to keep growing. Beavers, rats, and other ro- 
dents also have teeth that grow continuously. But most 
of the growth is worn down by continual use of the 
teeth, and so the teeth of these animals do not lengthen 
greatly. 

Unlike most mammals, many fish and most reptiles 
have homodont teeth—that is, all their teeth are about 
the same size and shape and have only one use. In gen- 
eral, animals that have homodont teeth use their teeth to 
catch prey. Fish and reptiles lose and replace their teeth 
continuously. 

Snakes have teeth that curve back toward the throat. 
Snakes swallow their prey whole and use their teeth to 
pull the prey back into the throat. In poisonous snakes, 
certain teeth have a canal or a groove, through which 


Animal teeth vary in size and shape. Most mammals have heterodont teeth, which consist of two 


or more types: incisors and canines for biting and tearing food, and molars for crushing it. Most 
reptiles and many fish have homodont teeth, a single type that generally is used to catch prey. 


Heterodont teeth 


Elephant 





Molors 


WORLD BOOK diagrams by Patricia J. Wynne 
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_ poison can be ejected. The poison comes from glands 


in the roof of the mouth. John P. Wortel 
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Questions 


How often should the teeth be brushed? 

What are the incisors and canines used for? 

What are the four kinds of tissues that make up a tooth?_ 

When should children start going to a dentist? 

What are some of the causes of malocclusion? 

When does dental decay result in a toothache? 

How does eating foods that have a large amount of sugar con- 
tribute to dental decay? 

What is dental floss used for? 

What is the chief cause of periodontal diseases? 

Why do most teeth appear slightly yellowish? 


Additional resources 


Level | 

Frost, Helen. Your Teeth. Capstone, 1999. 

Lee, Jordan. Coping with Braces and Orthodontic Work. Rosen 
Pub., 1998. 

McGinty, Alice B. Staying Healthy: Dental Care. Rosen Pub., 1997. 


Level ll 

Schissel, Marvin J., and Dodes, J. E. Healthy Teeth: A User's Man- 
ual Griffin, 1999. 

Serio, Francis G. Understanding Dental Health. Univ. Pr. of Miss., 
1998. 

Siegel, Dorothy S. Dental Health. Chelsea Hse., 1993. 


Teflon is a trade name for po/ytetrafluoroethylene, a 
type of synthetic (artificially made) material that is used 
in cookware, insulation, and many other products. It is 
manufactured by the DuPont Company, and the name 
Teflon is a registered trademark of DuPont. Roy J. Plun- 


kett, an American chemist, invented this material in 1938. 


Teflon is a polymer, a substance consisting of long, 
chainlike molecules. Each molecule is made up of a 
chain of tens of thousands of carbon atoms, with each 
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carbon atom also connected to two fluorine atoms. Tef- 
lon is inert—that is, it does not react with most other 
chemicals. It also resists moisture and remains stable in 
extreme heat and cold. It feels slippery to the touch, and 
adhesive materials will not stick to it. Dorothy M. Feigl 
Tegucigalpa, teh coo see GAHL pah or tuh Goo sih 
CAL puh (pop. 624,542), is the capital and largest city of 
Honduras. It lies along the Choluteca River in the south- 
central part of the country (see Honduras [map)). 

The oldest parts of Tegucigalpa lie on the slopes of 
Mount Picacho, north of the Choluteca River. Neighbor- 
hoods in this area are characterized by narrow brick 
streets and buildings that date from the 1800's. Since the 
mid-1900's, many office buildings, banks, and hotels 
have been built near the Plaza Morazan, also called Par- 
que Central. Important downtown buildings include the 
National Cathedral and the Presidential Palace. The Na- 
tional University lies outside of Tegucigalpa. 

Manufacturing plants and government agencies em- 
ploy many of Tegucigalpa’s people. Chief products in- 
clude textiles and processed foods and beverages. 

Tegucigalpa was founded by Spaniards in 1578. In 
1880, it replaced Comayagua as the capital. In 1938, Co- 
mayaguela, a city south of the Choluteca River, merged 
with Tegucigalpa. In 1998, sections of Tegucigalpa were 
heavily damaged by floods and landslides caused by 
Hurricane Mitch. Neale J. Pearson 

See also Honduras (picture). 

Teheran. See Tehran. 

Tehran, teh RAHN pop. 6,758,845), also spelled 
Teheran, is the capital of lran and the second largest city 
in the Middle East. Only Cairo, the capital of Egypt, has 
more people. Tehran is Iran's cultural, economic, and 
political center. It lies in northern fran, at the foot of the 
Elburz Mountains. For location, see Iran (map). 

The city. Tehran has many wide boulevards lined 
with tall, modern buildings of Western-style architec- 
ture. The major business and government buildings are 
near the center of the city. In the same area is an old 
business section where merchants sell fabrics, jewelry, 
and other handmade products at a bazaar that is hun- 
dreds of years old. 

Most of Tehran’s middle-class residents live in apart- 
ment buildings. Large numbers of poor people live in 
run-down apartments and houses in the southern part 
of Tehran. 

Tehran has many parks and theaters. Its museums in- 
clude the Archaeological and Ethnological museums 
and the Golestan Palace, which feature many treasures 
from Iran’s past. The city has several universities, the 
largest of which is the University of Tehran. 

Economy. The Iranian government employs many of 
Tehran's people. The city’s industries include banking, 
construction, and petroleum processing. Its factories 
make bricks, cigarettes, textiles, and other products. 

Buses and taxis provide public transportation in 
Tehran. An international airport lies west of the city. 

History. People probably lived on the site of what is 
now Tehran at least 3,000 years ago. Tehran was a small 
town until the 1200's, when it began to grow. The city 
became the capital of Iran in 1788. 

During the 1920's, many of Tehran's old buildings 
were torn down and replaced by new ones. Between 
1960 and 1980, the population increased by about 4 mil- 
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A bazaar in Tehran attracts many people. It lies in the old busi- 
ness section, near the center of the city. Tehran is the capital of 
Iran and the second largest city in the Middle East. 


lion. This rapid growth caused a number of problems, 
including a housing shortage, pollution, and traffic jams. 
Since the 1970's, a number of residential and office 
buildings have been built in the city. Since the 1980's, 
however, tough economic conditions in Iran have re- 
sulted in a dramatic decline in the standard of living of 
many of Tehran's people. Michel Le Gall 

See also Iran (picture: A boulevard in Tehran). 
Tehran Conference was the first meeting of the 
main Allied leaders during World War Il. These leaders, 
called the Big Three, were Prime Minister Winston 
Churchill of the United Kingdom, President Franklin De- 
lano Roosevelt of the United States, and Premier Joseph 
Stalin of the Soviet Union. The meeting was also the first 
summit conference involving the heads of the Soviet 
Union and the United States. It took place from Nov. 28 
to Dec. 1, 1943, in Tehran, Iran’s capital. 

The two main military decisions made at the confer- 
ence were that the United States and the United King- 
dom would launch an invasion of France in 1944 and 
that the Soviet Union would enter the war against Japan 
after Germany's defeat. The leaders also discussed plans 
for creating a United Nations organization, for dividing 
and disarming Germany, and for moving Poland’s bor- 
ders westward after the war. The Polish-Soviet border 
would be redrawn to add territory to the Soviet Union 
that had been part of Russia before World War | began 
in 1914. The cooperative spirit of the conference paved 
the way for later agreements among the Allied war lead- 
ers at the Yalta Conference in 1945. Diane Shaver Clemens 
Teilhard de Chardin, my YAR duh suar DAN, 
Pierre (1881-1955), was a French paleontologist (expert 
on prehistoric life). He helped discover the Peking fos- 
sils, the remains of an early type of human being. But his 
greatest fame rests on his attempt to integrate evolution- 
ary theory and Christian revelation. According to Teil- 
hard, the universe evolves toward the fullness of Christ, 
who is the Omega, or end point of the cosmic process. 

Teilhard entered the Jesuit order in 1899 and was or- 
dained a priest in 1911. He lectured at the Catholic Insti- 
tute in Paris. His view of the Roman Catholic doctrine of 
original sin in light of evolution was not considered to 


be sufficiently orthodox. Thus, church authorities for- 
bade him to continue teaching in Paris. Teilhard lived in 
China from 1923 to 1946, where he was a consultant to 
the National Geological Survey. He began his fossil re- 
search in 1923. He wrote extensively in China. Since 
most of his writings were controversial, they were not 
published until after his death. 

Teilhard’s thought influenced some of those who at- 
tended Vatican Council II. He insisted on dialogue be- 
tween the Catholic tradition and modern science and 
culture. This view is reflected in the council's Pastoral 
Constitution on the Church in the Modern World. Since 
his death, Teilhard’s views have been criticized by scien- 
tists and theologians for being too speculative and opti- 
mistic. His best-known works, both published after his 
death, are The Phenomenon of Man (1955) and The Di- 
vine Milieu (1957). Robert P. Imbelli 
Tektite, TEHK tyt is a glassy stone that may look like a 
teardrop, ball, disk, rod, dumbbell, or button. A few tek- 
tites appear blocklike. Many tektites are nut-sized, but 
some are microscopic. Tektites are black, green, or am- 
ber, and usually have grooved or pitted surfaces. 

Some scientists think that tektites were formed when 
giant meteorites crashed into deposits of sandstone and 
other sedimentary rock on the earth’s surface. Pieces of 
such rocks were melted by the heat of the impact and 
scattered over great distances. They solidified in flight 
and fell back to the earth as tektites. Other scientists 
have developed a different theory about tektites. They 
believe tektites are the remains of lava masses hurled to 
the earth by volcanoes on the moon from 750,000 to 35 
million years ago. The liquefied rock materials ejected 
during the violent eruptions solidified into stony glass 
on the way to the earth. Robert W. Charles 
Tel Aviv, TEHL uh VEEV(pop. 357,400), is Israel's sec- 
ond largest city and chief commercial, financial, and in- 
dustrial center. Only Jerusalem has more people. Tel 
Aviv is one of the most modern cities in the Middle East. 
It lies on the eastern shore of the Mediterranean Sea 
(see Israel [political map)). 

The heart of Tel Aviv is a major downtown intersec- 
tion called Dizengoff Circle. Fashionable shops and side- 
walk cafes line the nearby streets. The 37-story Shalom 
Tower stands in the city’s financial district, several 
blocks south of Dizengoff Circle. It is the tallest building 
in Israel. The southwestern section of the city was for- 
merly a separate town called Jaffa (Yafo in Hebrew. Jaffa, 
an ancient port area that dates back to Biblical times, has 
many historic sites that have been restored by archaeol- 
ogists. Jaffa also has many art galleries, cafes, restau- 
rants, and nightclubs. Most of the people of Tel Aviv live 
in apartment buildings. 

Cultural attractions in Tel Aviv include the Museum 
Haaretz and the Tel Aviv Museum. Tel Aviv University is 
one of the city’s several institutions of higher learning. 
Bar Ilan University is in Ramat Gan, a suburb of the city. 

Tel Aviv is the center of Israel’s chief manufacturing 
district. Approximately half the nation’s business compa- 
nies are in the area. Their products include building ma- 
terials, chemicals, clothing, electronic equipment, ma- 
chine tools, and processed foods. The city is also the 
nation’s leading center for banking, publishing, and 
trade. 

In 1909, Jewish immigrants from Europe founded Tel 
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Aviv northeast of Jaffa. Tel Aviv was administered as part 
of Jaffa at first, but it became a separate town in 1921. Tel 
_ Aviv grew rapidly as Jewish immigrants poured in, 
mainly from Europe. It became Israel's first capital when 
the nation was established in 1948. The capital was 
moved to Jerusalem in 1949, but the Israeli Ministry of 
Defense and many foreign embassies remained in Tel 
Aviv. Most government departments maintain offices in 
Tel Aviv. In 1950, Tel Aviv and Jaffa merged to form the 
city of Tel Aviv-Yafo. Tel Aviv-Yafo remains the official 
name, but the city is almost always called Tel Aviv. 
Tel Aviv continued to grow rapidly in the 1950's and 
early 1960's. Its population reached about 392,100 in 
1965 and then began to decline, but the suburban popu- 
lation continued to rise. The rapid growth of the Tel Aviv 
area resulted in such problems as air pollution, slums, 
and traffic jams. During the Persian Gulf War of 1991, 
Iraq fired about 25 missiles toward Tel Aviv. Several mis- 
| siles and some falling debris struck residential areas in 
| or around Tel Aviv. Two people were killed, and about 
7,500 apartments were damaged. Bernard Reich 
See also Israel (picture); Jaffa. 
_Telecommunications refers to communication 
across a distance by means of various types of equip- 
ment. Visual signaling with flags, lamps, or smoke was 
the earliest form of telecommunication. Today, the term 
most often refers to a wide variety of electrical and elec- 
tronic communication systems that transmit information 
throughout the world. This information may include 
sound, images, or text, or any combination of these ele- 

ments. It may be in either ana/og or digital format. Ana- 
log information uses signals that are exact reproduc- 
tions of the sound or picture being sent. It is transmitted 
in the form of a wave. Digital information is a numeric 
code that represents sound, images, or text. 

Most telecommunication systems transmit informa- 

tion through a wire or through the air. The earliest sys- 
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mercial, financial, and indus- 
trial center, lies on the eastern 
shore of the Mediterranean 
Sea. Pleasure boats dock near 
modern buildings of the city. 
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tems, beginning with the telegraph in the mid-1800's, 
sent messages Over a wire. The coming of the telephone 
resulted in the creation of a vast network of telephone 
lines and cables. Use of the telephone network has ex- 
panded to applications beyond the transmission of 
sound. For example, a fax machine uses the telephone 
network to send copies of documents. 

Modern telecommunication technologies have 
caused the world’s telephone network to evolve into a 
vast computer network as well. Many smaller computer 
networks, such as those operated by businesses, are 
part of this global network. The network, called the In- 
ternet, carries information from millions of computer 
users in much the same way as a modern highway sys- 
tem carries automobile traffic. A device called a modem 
enables computer users to send digital information to 
one another over the telephone lines (see Modem). 

Types of information sent through the air include tele- 
vision and radio broadcasts, both of which are transmit- 
ted as radio waves. Cellular telephone communications 
use the same technology. Radio waves called micro- 
waves transmit television signals and telephone commu- 
nication signals over long distances. Communications 
satellites use microwaves to transmit telephone, televi- 
sion, and other communication signals throughout the 


world. Don M. Gruenbacher 
Related articles in World Book include: 
Cable Computer Internet 
Cellulartelephone —_ Digital technology = Microwave 
Coaxial cable Electromagnetic Modem 
Communication waves Pager 
(The develop- Electronics Telegraph 
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satellite cation Union 
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Telegraph was an important means of communication 
from the mid-1800’s to the mid-1900's. The telegraph 
was the first instrument used to send messages by 
means of wires and electric current. Telegraph opera- 
tors sent signals using a device that interrupted the flow 
of electric current along a wire. They used shorter and 
longer bursts of current, with spaces in between, to rep- 
resent the letters of the message in what became known 
as Morse code. A device at the receiving end converted 
the signals to a series of clicks that a telegraph operator 
or a mechanical printer translated into words. The mes- 
sage was Called a fe/egram if it was sent over wires 
stretched across land and a cab/egram, or simply a ca- 
ble, if it was sent through cables laid underwater. 
Today, the original telegraph technology is rarely 
used. The telephone took the place of the telegraph for 
many uses. Other modern forms of communication, 
such as e-mail (electronic mail) and fax, can transmit 
more information more quickly than the telegraph 
could. Certain telegraph services still survive, however, 
though the means of sending messages differ from the 
original technology. Messages now begin and end in 
computers, and they travel great distances by fiber-optic 
cable, radio, satellites, and other means of transmission. 


Development of the telegraph 


Before the telegraph, most long-distance messages 
traveled no faster than the fastest horse. An exception 
was the semaphore method, in which a sequence of 
lights or other markers signaled from point to point. 
However, semaphore systems did not work well at night 
or in bad weather. Even in good weather, they could 
transmit only a small amount of information. 

Early discoveries. The path to the telegraph began 
with discoveries that showed how electric current could 
be produced. In the 1780's, the Italian physician Luigi 
Galvani conducted experiments in animal physiology in 
which he unknowingly discovered ga/vanism—that is, 
the production of an electric current from two metals in 
contact with a moist environment. In the late 1790’s, the 
Italian scientist Alessandro Volta used galvanism to cre- 
ate the first practical battery. 

In 1820, Hans Christian Oersted, a Danish physicist, 
discovered that an electric current will cause a magne- 
tized needle to move. This discovery about the relation- 
ship between electric currents and magnetism made 
possible the invention of the telegraph. An operator 
could send a message through a wire by varying the 
electric current. The movement of magnetized needles 
or of devices called e/ectramagnets would show the 
variations in the current. Thus, an operator at the other 
end could receive and decode the message. In the 
decade following Oersted’s discovery, a number of 
primitive telegraphic devices were created by inventors 
in the United Kingdom and other countries. 

The English inventor William Sturgeon developed an 
early electromagnet in 1825. A few years later, the Amer- 
ican physicist Joseph Henry greatly improved on Stur- 
geon's design. In 1830, Henry set up a crude telegraph 
using electromagnets that sent signals over more than 1 
mile (1.6 kilometers) of wire. In 1837, he invented a de- 
vice to boost the electrical signal along a wire when the 
signal became weak. 

The most notable early device using electromagnets 


and needles was the one invented in England by 
William F. Cooke, an inventor, and Charles Wheatstone, 
a physicist. Cooke and Wheatstone created a telegraph 
that used five needles, each of which was connected to 
a separate wire, to transmit messages. Pulses of electric 
current caused two needles at a time to move and point — 
to individual letters. Cook and Wheatstone patented 
their telegraph in England in 1837. They continued to 
develop their telegraph, eventually creating a version 
that used two wires and two needles. A later version 
used only one wire and one needle. 

The Morse telegraph. The American inventor and 
painter Samuel F. B. Morse is credited with making the 
first practical telegraph in 1837. He received a U.S. 
patent for his telegraph in 1840. However, Morse'’s in- 
vention came after several decades of research by many 
people. He did not accomplish his feat alone. 

Morse became interested in the telegraph in 1832. In 
November of that year he built his first model, which 
used a device called a portrule to turn the flow of elec- 
tric current on and off at intervals. Morse also began 
work on a code for the telegraph, though not the code 
for which he is best known. His original code was based 
on the idea that a certain sequence of numbers would 
represent a word. 

In 1835, Morse built a larger model that used an elec- 
tromagnet to deflect a pencil suspended from a small 
picture frame. The pencil made short marks, called dots, 
or longer marks, called dashes, on a paper tape. The 
length of the marks was determined by the amount of 
electric current sent over a wire. 

In 1836, Morse began to work with a chemistry pro- 
fessor named Leonard Gale. Gale helped Morse to im- 
prove the battery and the electromagnet in the tele- 
graph so that electric current could be sent greater 
distances. Morse demonstrated this improved version 
of the telegraph on Sept. 2, 1837, sending a message 
over 1,700 feet (520 meters) of wire. 

At that demonstration, Morse met machinist Alfred 
Vail, whose father agreed to help pay for further devel- 
opment of the telegraph. Later that year, Vail suggested 
that the dots and dashes represent letters rather than 
numbers. Vail assigned the simplest codes, such as one 
dot or one dash, to the most commonly used letters. 
Less frequently used letters have more complicated 
codes. For example, in Morse code the letter e is one 
dot, but the much more rarely used letter xis a dot, a 
dash, and two dots. 

Vail also developed a sending and receiving device 
called a key. The key had a lever that the operator 
moved up and down to send signals. It also had a re- 
ceiving device called a sounder. \n the sounder, each 
burst of electric current caused an electromagnet to at- 
tract an iron bar called an armature. The armature struck 
the electromagnet and made a clicking noise that repre- 
sented either a dot or a dash in Morse code. With each 
click, a pointed instrument attached to the armature 
marked the code on a strip of paper. 

Construction and growth. In 1843, the U.S. Con- 
gress approved $30,000 for Morse to build a telegraph 
line from the Capitol in Washington, D.C., to Baltimore. 
The first demonstration of the line occurred on May 1, 
1844, when the Whig Party met in Baltimore to nominate | 
candidates for president and vice president. Vail, who 
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was waiting at the end of the telegraph line near Balti- 
more, found out from the passengers on a train travel- 
ing from Baltimore to Washington that the Whig Party 
had nominated Henry Clay for president and Theodore 


_ Frelinghuysen for vice president. He telegraphed the 


message to Morse in Washington. The train later ar- 
rived, and its passengers confirmed the news. On May 
24, 1844, Morse sat at a sending device in the Supreme 
Court chamber of the Capitol and sent the first official 
telegraph message, “What hath God wrought!” 

A year after the demonstration of the Washington-to- 
Baltimore telegraph line, Morse formed the Magnetic 
Telegraph Company. The company controlled his tele- 
graph patents. Morse licensed the patents to others, set- 
ting off a great wave of telegraph line construction. 

The telegraph quickly became an important means of 
transmitting news. Six New York City newspapers found- 
ed the Associated Press in 1848 to share the expense of 
gathering news by telegraph. In 1849, a German busi- 
nessman named Paul Julius Reuter began a service that 
used homing pigeons to carry stock-market quotations 
between the terminal points of the telegraph lines in 
Belgium and Germany. In 1851, he founded the news 
service Reuters in London to relay European financial 
news. 

By 1851, the United States had more than 50 telegraph 
companies. Each one had short telegraph lines, and 
many lines were poorly built. As a result of faulty con- 
struction, lawsuits, and fierce competition, several com- 
panies went bankrupt. The public came to view the tele- 
graph as unreliable. Delivery was unpredictable, many 
messages did not arrive, and rates were high. 

Uses for the telegraph. Despite poor service and 
high rates, many new uses for the telegraph developed 
during this period of early growth. For example, tele- 
graph companies soon began to offer financial services. 
The first money order was sent on June 1, 1845. 

Newspaper reporters used the telegraph to send sto- 
ries to their newspapers. From the start of the construc- 
tion of telegraph lines, telegraph companies advertised 
for business from newspapers. Many operators offered 
the newspapers special rates. 

The telegraph became a vital tool during the Ameri- 
can Civil War (1861-1865), not only for the press, but also 
for the armies on both sides. Telegraph operators felt so 
overworked during the war that they formed the Nation- 
al Telegraphic Union in 1863. 
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Granger Collection 
The first telegraphs. Samuel Morse’s first telegraph, /eft, patented in 1840, produced V-shaped 
marks on paper. Later, Morse developed a telegraph with a sounder to click out coded messages, 
center. Cooke and Wheatstone of England produced a telegraph in 1836 in which needles pointed 
to letters to spell out messages. A later version of their machine appears at the right. 


Radio Times Hulton Picture Library 


Brokers on Wall Street used the telegraph to gain 
quick access to important information, such as the cur- 
rent price of gold. In 1867, the New York Stock Exchange 
introduced stock tickers, telegraph devices that report- 
ed the purchase and sale of stocks. 

Railroads used the telegraph to create a more effi- 
cient transportation network. In agreements between 
railroads and telegraph companies, railroads agreed to 
string telegraph lines along railroad rights of way. In re- 
turn, telegraph companies agreed to transmit messages 
relating to railroad business free of charge and to give 
priority to messages concerning the movement of trains. 

Western Union. During the 1850's, the U.S. telegraph 
industry worked to overcome the problems caused by 
the existence of more than 50 telegraph companies. The 
industry rebuilt short, disconnected, broken-down lines 
and combined them into extensive networks. 

In 1851, Hiram Sibley and a group of businessmen 
from Rochester, New York, started the New York and 
Mississippi Valley Printing Telegraph Company. They 
hoped to combine all the western telegraph lines into a 
single network. They bought and leased telegraph lines, 
railroad rights of way, and patent rights from other com- 
panies. In 1856, the company’s name became Western 
Union Telegraph Company. By 1866, Western Union had 
gained control of its major competitors and become the 
most successful of the telegraph companies. 

Service expansion and improvement. Telegraphy 
continued to spread around the world. In 1847, the Ger- 
man inventor Ernst Werner von Siemens helped found a 
company (now Siemens AG) that set up telegraph lines 
in Germany, Russia, and other nations. In 1850, the first 
underwater telegraph cable was laid between France 
and the United Kingdom. After several failed attempts, a 
permanent transatlantic link was achieved in 1866. The 
British scientist William Thompson, later Lord Kelvin, su- 
pervised the Atlantic cable project. See Cable (Tele- 
graph cables). 

By the 1860's, central telegraph offices existed in most 
major cities in the United States and Europe. Western 
Union completed the first transcontinental telegraph 
line in North America in 1861. In 1865, the International 
Telegraph Union, the forerunner of the International 
Telecommunications Union, was formed. This organiza- 
tion established standards for international telegraph 
communications. In 1869, a telegraph went into opera- 
tion between Tokyo and Yokohama, Japan. By 1870, sev- 
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eral lines connected India and the United Kingdom. 

Western Union sent out weather reports from its ma- 
jor cities and began providing weather maps in 1868. 
The company established the first time service in 1877, 
relaying signals from the official government timekeep- 
er, the U.S. Naval Observatory in Washington, D.C. 
Through these and other services, the telegraph con- 
nected communities and companies across North Amer- 
ica and Europe. The government of the United Kingdom 
took over the British telegraph industry in 1870 and 
made it part of the British Post Office. 

Improvements in telegraphy increased the message 
capacity of single wires and the speed of message han- 
dling and transmission. The duplex system, which could 
send two messages over one wire at the same time, one 
in each direction, had been developed in 1853 by the 
Austrian inventor Wilhelm Julius Gintl. But Gintl’s system 
failed to compensate for electrostatic interference in the 
wire, and so was impractical. The American inventor 
Joseph B. Stearns improved on this system. The system 
Stearns devised began operating in the United States in 
1872. Two years later, American inventor Thomas A. Edi- 
son developed a quadruplex system, which handled 
four messages at the same time. In 1875, Emile Baudot, a 
French telegrapher, developed a multiplex system that 
could handle five at once. 

Decline. By the late 1800's, the telegraph was a vital 
part of commerce, government, and the military. The in- 
troduction of the telephone in the 1870's took away most 
of the telegraph’s short-distance communication busi- 
ness. By the late 1890's, long-distance telephone com- 
munication threatened much of the remaining telegraph 


Making a simple telegraph set 


Two-way communication can be achieved with two telegraph 
sets. Each set includes a key, a sounder, and a battery. The key 
of one set is connected to the sounder of the other. Directions 
for making a set are given below. 


1. The base of the set is a flat piece of wood that holds the 
sounder. First, nail together the wood base, one of the smaller 
wood blocks, and the T-shaped piece of flexible steel, as 
shown. 


2. The sounder. Hammer two steel nails into one end of the 
base. Wind a piece of insulated wire around the nails—about 
30 turns for each—to form coils. Connect the coils to the bat- 
tery with one end of the wire. Leave the other end loose to 
connect the coils to the key. Hammer a bent aluminum nail 
next to, but not touching, the T-shaped piece of metal. 


3. The key is the thin metal strip mounted on one of the small 
blocks. Push two thumbtacks halfway through the key. Scrape 

the insulation from one end of the wire attached to the sound- 
er coils. Wrap the bare wire around the tacks and press down. 


4. Bend the key upward about half an inch from the block. 
Press the third thumbtack under the raised end. Take a piece 
of wire and scrape the insulating material from each end. 
Connect the tack to the battery with the wire. The key should 
touch the tack when pressed and spring up when released. 


5. Touching the key to the tack causes electric current to 
flow through the circuit. Electromagnets pull the metal T 
down, making a clicking sound. When the key is released, 
the T springs up and strikes the bent nail, making another 
clicking sound. These sounds form the dots and dashes of 
the telegraph code. 





business. But the telegraph continued to be used in the 
1900's, and the development of faster automated send- 
ing and receiving devices helped improve telegraph 
service. About 1900, the British inventor Donald Murray 
devised a telegraph system using a keyboard to send 
text and a printer to receive it. He developed the system 
for the British Post Office. United States telegraph com- 
panies purchased Murray's patent rights in 1912, and 
had developed their own printing telegraph systems by 
the 1920's. The number of telegrams sent reached its 
peak in 1929, when over 200 million were transmitted. 
In 1931, the American Telephone and Telegraph Com- 
pany (now AT&T Corp.) introduced TWX, a telegraph 
service that sent messages directly from one unit 
equipped with a telephone line, printer, and typewriter 
to another. In 1958, Western Union introduced Telex, an 
advanced version of TWX, to the United States. 


Telegraph service today 


Despite the advances made in the 1900's, the tradi- 
tional telegraph could not compete with such communi- 
cations equipment as computers and communications 
satellites. These machines, which operate much faster 
than the telegraph and can process many kinds of infor- 
mation, have largely replaced the telegraph. 

Western Union Financial Services, Inc., still offers 
telegram service in the United States. But this service 
has little in common with original telegraph services. 
The sender contacts a Western Union operator by tele- 
phone and dictates a message. The operator types the 
message on a computer, storing it as an electronic file. 
This file is then sent along telephone lines to the office 
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nearest the receiver. In most cases, an operator at that 
office calls the receiver and reads the message or sends 
Arthur R. Brodsky 
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Telegraph plant is an herb about 4 feet (1.2 meters) 
high. It is native to tropical Asia. If the plant, or especially 
its leaves, is touched, the leaves quickly droop down- 
ward, like the arms of a railroad semaphore signal. The 
plant received its common name from these leaf move- 
ments. It bears small purple flowers. The seed pods are 
jointed and can be separated easily. See also Sensitive 
plant. Daniel F. Austin 


Scientific classification. The telegraph plant belongs to the 
pea family, Fabaceae or Leguminosae. Its scientific name is 
Desmodium motorium. 


Telemann, TAY /uh mann, Georg Philipp, gay 
AWRK (1681-1767), was perhaps the most famous Ger- 
man composer of his day. Telemann wrote thousands of 
compositions in the popular forms of the 1700's. He 
wrote more than 1,000 cantatas as well as operas, con- 
certos, oratorios, and chamber music. His music forms 
an important link between the baroque style of George 
Frideric Handel and the classical style of Joseph Haydn. 

Telemann’s works show an understanding of the na- 
tional styles of his time, including folk music. He was 
also concerned with writing music suitable for perform- 
ance by amateurs. His best-known works include the 
comic opera Pimpinone (1725), the religious cantata cy- 
cle Harmonischer Gottes-Dienst (1725-1726), and instru- 
mental pieces called Musique de Table (1733). His music 
for the recorder is especially popular today. 

Telemann was born on March 14, 1681, in Magde- 
burg and studied in Leipzig. In 1721, he became the mu- 
sic director for the five main churches in Hamburg, 
where he spent the rest of his life. From 1722 to 1738, he 
was director of the Hamburg Opera. Joscelyn Godwin 
Telemarketing is the selling of goods or services by 
telephone. In some cases, a salesperson calls a potential 
customer, or prospect to present a sales message. In 
other cases, the prospect calls the seller, usually in re- 
sponse to an advertisement or a catalog display. During 
the conversation, the salesperson can respond to ques- 
tions or comments by adapting the sales message. 

In another form of telemarketing using online com- 
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puter services, the prospect views a sales message ona 
computer screen. The message—which usually resem- 
bles a magazine advertisement or a catalog page—trav- 
els to the computer over telephone lines. The prospect 
can respond by typing on the computer keyboard. 

Telemarketing is effective because it enables sellers 
to contact many people at minimum expense. It became 
widespread in the 1980's, mostly because of improve- 
ments in telephone technology, the availability of lists of 
prospects, and a growing acceptance of credit cards. 

Some businesses that use telemarketing hire firms 
that specialize in telephone sales. These firms normally 
handle telemarketing for many businesses at the same 
time. William H. Bolen 
Telemetry, tuh LEHM uh tree, means measuring at a 
distance. Scientists and engineers use telemetry in many 
ways. Scientists send weather balloons as high as 20 or 
30 miles (32 or 48 kilometers) into the air to measure the 
air temperature, pressure, and humidity above the earth. 
Radios attached to the balloons relay this information 
back to the earth. 

Telemetry also helps people explore outer space. 
Rockets and spacecraft send information about their 
own performance and conditions in outer space to sci- 
entists and engineers on the earth. On human space 
flights, telemetry systems provide data on astronauts’ 
physical condition by reporting their pulse rate, blood 
pressure, and temperature. To save space and weight, 
special miniature equipment is used in spacecraft. 

A telemetry system consists of a measuring instru- 
ment, a transmitter, and a receiving station. For example, 
a telemetry system that records temperatures at remote 
locations uses an electrical thermometer as the measur- 
ing instrument. Signals produced by the thermometer 
are transmitted by radio or by wire to a receiving station. 
Instruments at the receiving station record the signals 
on magnetic tape and convert them into meter readings 
and graphs. Arthur C. Aikin 
Teleology. See Ethics (Modern ethics). 

Telepathy, tuh LEHP uh thee, is the communication of 
thoughts, feelings, or knowledge from one person to 
another without the use of the senses of hearing, sight, 
smell, taste, or touch. It is sometimes called mind read- 
ing or thought transference. An example of telepathy 
would be if a person thought of something specific and 
another person stated or wrote the thought correctly. 
But to be telepathic, the performance would have to be 
repeated and could not be explainable in any other way. 

Telepathy is part of the subject matter of parapsychol- 
ogy and is studied by scientists called parapsychologists. 
Parapsychologists believe that neither distance nor time 
affects telepathy. Thus, a person's thoughts might be re- 
ceived by another person who is far away. Parapsycholo- 
gists also believe that a person may know in advance the 
thoughts, feelings, or knowledge that another person 
will have at a later time. If true, this would be an example 
of precognitive telepathy. 

Telepathy is considered a major form of extrasensory 
perception (ESP), which is an awareness of something 
without the use of the known senses. Telepathy is under 
scientific investigation. Its existence is still in question, 
but many scientists doubt its reality. James E. Alcock 

See also Extrasensory perception; Clairvoyance; 
Mind reading; Parapsychology; Psychical research. 
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The telephone is a valuable 
means of communication. An 
automatic telephone answer- 
ing device, above left, records 
messages from callers. A cel- 
lular telephone, top right uses 
radio waves to send and re- 
ceive telephone calls. A fax 
machine, /eft, lets people send 
written words and pictures 
over telephone lines. 





AT&T 


Telephone by means of wires that run through the walls of houses 


and other buildings. A small clip connects each tele- 
phone to the wiring. Other phones, called wireless tele- 
Telephone is an instrument that sends and receives phones, are not wired to the telephone network but 
voice messages, usually by means of electric current. It rather are linked to it via radio signals. 
is one of our most valuable means of communication. In 


: How a telephone works 
just a few seconds, you can telephone a person across P 


the street, in another part of the country, or on another A telephone has four main parts: (1) a dialing mecha- 
continent. Alexander Graham Bell, a Scottish-born nism, (2) a transmitter, (3) a ringer, and (4) a receiver. 
teacher of the deaf, patented the telephone in 1876. The The dialing mechanism enables a caller to enter 
word telephone comes from two Greek words meaning telephone numbers. The mechanism may be built into 
farand sound. the handset, the part of a telephone that a person picks 


In its most basic form, a telephone enables people to up to make a phone call. Or it may be part of a separate 
talk with each other at distances beyond the range of the _ base unit that connects by cord to the handset. Before 


human voice. More sophisticated telephones and tele- making a call, the person listens in the earpiece for a 

phonelike devices can send and receive not only voice dial tone. This sound indicates that a telephone line is 

messages but also written words, drawings, photo- available to handle the call. 

graphs, and even video images. In most telephones manufactured since the 1960's, the | 
Telephones are connected through a vast, complex dialing mechanism consists of a set of buttons or keys 

telephone network. The network includes large comput- _ called a keypad. A standard keypad has 12 keys—10 keys 

ers, tremendous lengths of copper wire and hair-thin with the digits 0 through 9, a key with the symbol * 

strands of glass, cables buried in the ground and laid called a star key, and a key with the symbol # called a 

along the bottom of the oceans, radio transmitters and pound key. The keys numbered 1 through 9 each in- 


receivers, and artificial satellites orbiting far above Earth. clude groupings of 3 letters of the alphabet. The key 
Most telephones connect with the telephone network numbered 0 sometimes includes the letters “Q” and “Z’. | 


| 
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A telephone handset in- 
cludes a transmitter or micro- 
phone, which produces an 
electric “copy” of the user's 
voice, and a receiver, which 
duplicates the voice of the 
person on the other end of 
the line. In a carbon transmit- 
ter, the sound wave of the 
user's voice makes a di- 
aphragm vibrate. The vibra- 
tions cause a metal dome to 
exert pressure on carbon 
grains. Electric current flows 
through the grains with a 
strength related to this pres- 
sure, ‘copying’ the voice. Ina 
foil-electret microphone, the 
sound waves cause a sheet of 
metal-coated plastic to vibrate 
next to a metal disk. This leads 
to variations in the strength of 
a current in the microphone, 
“copying’ the voice. In a re- 
ceiver, the electric “copy” of 
the caller's voice flows 
through a wire, producing 
variations in the magnetic 
field of an electromagnet. As a 
result, a permanent magnet 
vibrates a diaphragm, gener- 
ating sounds like those of the 
voice. 


WORLD BOOK diagrams by J. Harlan Hunt, Koralik Associates 


A business may incorporate letters or words into its 

telephone number in advertisements to help people re- 
member the number more easily. Most telephones with 
keypads use tone dialing. \n tone dialing, each key gen- 


erates a pair of accurately controlled tones when 


| 
i 
1 


| 





pressed. Computers in the telephone network recognize 
the sequence of tones as the telephone number and di- 
rect the call accordingly. 

The dialing mechanism on some older telephones 
consists of a disk called a rotary dial. The dial has finger 
holes that correspond to the digits 0 through 9. Rotary 
telephones use pulse dialing. A caller enters a telephone 
number by rotating and releasing the dial. This action 
generates electric pulses that are used to direct the call. 

The transmitter, also called the microphone, con- 


_verts the sound waves of a person’s voice into an elec- 


tric current and sends this current farther into the tele- 


_ phone network. The transmitter is built into the handset, 


behind the mouthpiece. 

Modern telephones use a foil-electret condenser mi- 
crophone to transmit sound. This device has a circular 
diaphragm consisting of a thin sheet of electrically 
charged plastic with a metal coating on one side. This 
diaphragm, called a foil electret, is stretched over a hol- 
low metal disk called a backplate. The metal coating on 
the diaphragm faces away from the backplate. 

The diaphragm touches the backplate only in certain 
areas. In other areas, the two pieces are separated by air 
pockets. The diaphragm can vibrate in these pockets 
when hit by sound waves. 

The electric charge carried by the diaphragm sets up 
an electric field between the diaphragm and the back- 
plate. The distance between the diaphragm and the 
backplate influences the strength of this field. 


When a person speaks into the mouthpiece, sound 
waves hit the diaphragm. The resulting vibrations 
change the distance between the diaphragm and the 
backplate—and thus the strength of the electric field. 
These variations in field strength trigger corresponding 
variations in an electric current. The current variations 
are an electric “copy” of the speaker's voice. 

Older telephones use a carbon transmitter. This de- 
vice has an aluminum diaphragm that vibrates when a 
person speaks into the handset. The vibration causes a 
small metal dome behind the diaphragm to exert pres- 
sure on carbon grains in a small compartment called a 
carbon chamber. Electric current flows through the 
grains with a strength related to this pressure, “copying” 
the speaker's voice. 

The ringer signals an incoming call. A small bell in- 
side early telephones rang when a call came in. As elec- 
tronic parts replaced mechanical ones, the bell disap- 
peared from most telephones. In its place is a computer 
chip that generates a chirp or some other sound, or 
even part of a song. 

The receiver converts the electric current coming 
through the telephone line into sound. It is located be- 
hind the earpiece in the handset. 

The receiver consists of a smal! speaker that uses a 
coil of wire, a magnet, and a thin diaphragm attached to 
the magnet. When pulses of electric current run 
through the coil, a magnetic force is created around it. 
According to the strength and direction of the current, 
the coil either attracts or repels the magnet, moving the 
magnet back and forth. The motion of the magnet caus- 
es the diaphragm to vibrate, creating sound waves that 
duplicate the voice of the person speaking on the other 
end of the line. 
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How a telephone call travels 


Two basic processes enable a call to reach its intend- 
ed destination. They are (1) routing the call and (2) trans- 
mitting the telephone signals. 

Routing the call. At one time, telephone operators 
switched (routed) telephone calls manually by plugging 
electric cords into a switchboard. Today, electronic 
switches—actually computers—route most calls. 

After a telephone number has been dialed, pairs of 
copper wires carry the resulting electric signals to a 
central office, a facility of the local telephone company, 
also known as a /ocal exchange carrier. A switch sends 
the call on its way, using the telephone number as the 
routing “address.” 

If the call is local, the switch routes the signals to an- 
other switch that is usually owned by the same compa- 
ny. If the call is long-distance, the signals travel into the 
network of a long-distance company, or interexchange 
carrier. They may pass through several more switches in 
this network, but eventually they reach the central office 
of the local exchange carrier that serves the telephone 
being called. A switch in that office then routes the sig- 
nals to this telephone. All the routing and switching oc- 
curs in seconds. 

Transmitting the telephone signals. Once a con- 
nection is established, the signals that make up the mes- 
sage must be carried between the two telephones. A 
majority of telephone calls today are sent through a sys- 
tem of digital switches. A digital switch takes the contin- 
uous electric current that corresponds to a telephone 
message and transforms it into a series of electrical im- 
pulses. These electrical impulses represent the digits 0 
and 1—the same digits used by computers. The se- 
quence of 0's and 1's, which corresponds to the tele- 
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phone message, moves through the telephone network. 
A digital switching system duplicates the sequence as 
the signal moves through each switch. This duplication 
maintains the impulses’ strength and accuracy over long ~ 
distances. 

An older type of switching system uses analog switch- 
es. An analog switch directs the current signal through 
the network without translating it into O's and 1's. Such a 
signal fades over distance, so it requires continuous am- 
plification (strengthening). Amplification often lessens 
the quality of the sound being transmitted. Digital 
switches have replaced most analog switches. 

Switches, whether digital or analog, may be connect- 
ed by cables consisting of many twisted pairs of copper 
wires or by bundles of optical fibers. In these fiber-optic 
cables, hair-thin glass fibers carry telephone signals as 
impulses of light. A laser at one end of a fiber trans- 
forms electric signals corresponding to a telephone 
message into an on-and-off light sequence in which “off” 
represents 0 and “on’ represents 1. At the other end of 
the fiber, a special device transforms the emerging im- 
pulses back into electric signals. 

Fiber-optic cables can carry tremendous amounts of 
information. A strand of optical fiber can carry thou- 
sands of times as much information as a pair of copper 
wires. Both wire cables and fiber-optic cables may be 
buried in the ground or laid on the ocean floor. 

Some telephone messages are transmitted through 
the air on short radio waves called microwaves. The 
telephone network uses a series of relay stations to di- 
rect microwave signals over vast distances. A dish an- 
tenna at a relay station receives a signal, and another 
dish antenna retransmits the signal to the next station. 
To direct microwave signals across oceans, the tele- 
phone network uses communications satellites. 


WORLD BOOK diagram by Rolin Graphics 


An intercontinental call 
from the United States to the 
United Kingdom travels 
through the sky or under the 
ocean. Telephone signals 
pass from the caller's home 
phone to one or more local 
telephone offices called /ocal 
exchange carriers, which pass 
the signals to a /ong-distance 
carrier. This office directs the 
call in one of two ways. In one | 
method, the signals go to a 
ground station, which beams 
them to a communications 
satellite. The satellite relays 
the signals to a British ground 
station. In the other transmis- 
sion method, the long-dis- 
tance carrier routes the sig- 
nals to a fiber-optic cable that 
runs beneath the Atlantic 
Ocean. With both methods, 
the signals reach a British 
long-distance carrier. The call 
then passes through one or 
more local exchange carriers 
and finally reaches its intend- 
ed destination. 
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A modern office telephone has special keys that enable the user to perform a wide variety of 
functions. The box to the right of the photograph describes some of these functions. 


Telephones that use radio 


Regular telephones send and receive sound mes- 
sages as electric signals. Special telephones and related 
devices, however, transmit messages with radio signals. 
These include cordless telephones and wireless tele- 
phone equipment. 

Cordless telephones have no cord connecting the 
handset to the base. The handset creates radio signals 
corresponding to spoken messages and broadcasts the 
signals through the air. The base picks up the radio sig- 
nals, translates them into electric signals, and transmits 
them through wires to the network. Similarly, the base 
translates incoming electric signals into radio signals 
and transmits them to the handset. The base is connect- 
ed to the telephone network like a regular telephone. A 
person can take the handset of a cordless telephone 
from room to room or even outdoors—within a limited 
range—while talking on the telephone. 

Wireless telephone equipment communicates with 
the regular telephone network via radio waves rather 
than wires. Such equipment includes cellular tele- 


phones, telephones in certain remote areas, and pagers. 


Cellular telephones are mobile devices that transmit 
and receive radio signals. A cellular telephone commu- 
nicates with an antenna transmitter that serves a small 
geographical area called a ce// The antenna transmitter 
in each cell communicates with the regular telephone 
network through a mobile telephone switching office. 
When a person using a cellular phone moves from one 
cell to another, the mobile telephone network passes 
the signals to the next cell without interrupting the call. 

Most cellular phones are small enough to be carried 
in a pocket or bag, or on a belt clip. The earliest models 
were big and bulky and were mounted in cars. 

Telephones in remote areas. \n some sparsely popu- 
lated regions, people live so far apart that it would be 
too expensive to use wires or optical fibers to connect 
their homes with the telephone network. In these areas, 
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What special keys 
enable the tele- 
phone user to do 
CONF: Talk with peo- 
ple on more than one 
line at the same time. 
XFER: Transfer a call to 
another phone. 

SPEED DIAL: Dial pro- 
grammed phone num- 
bers by pressing only 
one or two number 
keys. 

MSG: Play messages 
in voice mail. 

REDIAL Retry the last 
number dialed. 

PICK UP: Use this 
phone to answer an- 
other phone that is 
ringing. 

HOLD: Temporarily 
take another person 
off the line. 

SPKR: Talk over a 
speaker system in- 
stead of the handset. 
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Basic Exchange Telephone Radio Service (BETRS) 
bridges the gap. Each house has a transmitter that sends 
radio signals to the regular telephone network, in many 
cases by way of other transmitting stations. 

Pagers. A pager, or beeper, is a small radio receiver 
that responds with a tone or vibration when activated by 
a signal. Most pagers have their own telephone number. 
When this number is dialed from a telephone, the re- 
sulting signals travel to a special network. A transmitter 
in this network sends a radio signal to the pager. Pagers 
display the phone number of the caller or other infor- 
mation. The person being paged can then return the call 
using a nearby telephone. Pagers themselves cannot 
make or receive telephone calls. However, many mod- 
ern paging devices can receive and send text messages. 


Transmitting data 


With special equipment, people can send computer 
data, written words, photographs and drawings, and 
even video images through the regular telephone net- 
work. This special equipment includes (1) modems, 

(2) fax machines, and (3) videophones. 

Modems, along with special software, enable com- 
puter users to send and receive data in electronic form 
over the telephone network. Many people use personal 
computers to contact other computer users or to con- 
nect to the Internet. A modem translates outgoing com- 
puter signals into signals the telephone network can 
use, and it translates incoming telephone signals into 
computer signals. Special modems can connect 
portable computers with the cellular network. 

Telephone services called ISDN (integrated services 
digital network) and DSL (digital subscriber line) can in- 
crease the information-carrying capacity of traditional 
copper phone lines. These services use a modemlike 
adapterto connect a computer to the telephone net- 
work. They enable the transmission of data between the 
network and the computer at speeds far higher than can 
be achieved using a true modem. Data services supplied 
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A videophone has a TV screen and, in a round hole above the 
screen, a TV camera, so users can see images of each other. Or- 
dinary telephone lines transmit the sound and picture signals. 


by cable television companies use devices called cable 
modems to connect computers to a cable network that 
is, in turn, linked to the telephone network. 

A computer equipped with a modem, DSL or ISDN 
adapter, or cable modem can use the telephone net- 
work to connect to the Internet. While connected, a 
computer user can browse the World Wide Web, a sys- 
tem of computer files linked to one another on the Inter- 
net. The user may also contact computerized informa- 
tion services called online services. Some online 
services offer current news bulletins, shopping services, 
encyclopedias, or games. Others feature back issues of 
newspapers, magazines, or other research materials. A 
popular online service is e-mail, also called electronic 
mail, through which individual users send messages to 
each other. See also E-mail; Internet; Online service. 

Fax machines, or facsimile machines, send images of 
documents over telephone lines. A fax machine resem- 
bles a computer printer but is equipped with a tele- 
phone or connected to one. To send a document, the 
user inserts it into the machine and dials the telephone 
number of the fax machine that is to produce a copy of 
the document. After the connection has been made, an 
electronic scanner on the transmitting machine gener- 
ates electric signals that correspond to the image on the 
page. The telephone network uses these signals to in- 
struct the receiving machine to print a copy of the docu- 
ment. Portable fax machines connect with cellular tele- 
phone networks. Some computers can send and receive 
faxes. 

Videophones. Ordinary telephone lines can transmit 
video signals to a videophone, a telephone combined 
with a television camera and screen. Users can see pic- 
tures of each other during a call. Special cameras that 
connect to personal computers enable computer users 
to place video calls over the Internet to other users 
whose computers are similarly equipped. Video calls 
transmit pictures that change only a few times per sec- 


ond, so the movements appear jerky. 
Telephone services 


The telephone network supports a variety of services, 
including operator, business, and residential services. 
Telephone companies provide these services. 

Operator services use human operators or comput- 
ers that imitate the human voice to provide various 
kinds of assistance. For example, a person who needs 
help to complete a call can dial 0 to reach an operator. A 
service called directory assistance provides callers with 
the telephone numbers of parties they wish to call, and 
can connect calls as well. Some countries have short 
numbers that can be dialed to reach emergency police, 
fire, or ambulance service. In the United States and 
Canada, the standard emergency number is 911. In the 
United States, cellular telephone emergency numbers 
vary from state to state, but the country is working to- 
ward a 911 standard. 

Business services. Most businesses have more than 
one telephone. A business may set up its telephone sys- 
tem in either of two ways. In one arrangement, which is 
provided by the local telephone company, each tele- 
phone has its own telephone number. One name for 
this service is Centrex service. In the other arrangement, 
known as a private branch exchange (PBX), several lines 
owned by the telephone company are connected to a 
switching system owned by the business. In this system, 
the business usually has one telephone number, and 
each phone has a separate extension number. Such a 
system enables employees to call each other merely by 
dialing the proper extension number. 

Private line service, or dedicated service, is designed 
for businesses that have branch offices with which they 
communicate frequently. The phone company sets up a 
line or group of lines that run only between those of- 
fices. Private line service eliminates the need to send 
each of these calls over the public telephone network. 
Private lines may be equipped to handle large amounts 
of computer data or fax transmissions. 

In many businesses, a system called voice mail an- 
swers incoming calls. A voice recording stored ona 
computer chip gives callers instructions to help them 
reach the desired party. If that party is not available, the 
caller can leave a recorded message. 

Another common business service is toll-free service. 
A subscriber to the service is issued a to//-free number, 
and pays the charges for all calls received by that num- 
ber. Many companies that sell goods or services by mail 
or by telephone use toll-free service. The service is also 
commonly called 800 service, because the first three 
digits of toll-free numbers—which in an ordinary tele- 
phone number would be the area code—were all origi- 
nally 800. Today, some toll-free numbers begin with the 
prefixes 877 or 888. 

Residential services. Many home telephone users 
have access to a wide variety of services. For example, 
the telephone company can provide voice-mail service 
similar to that used by businesses. Some long-distance 
companies offer toll-free numbers to home users. 

Another service provides for different-sounding rings, 
depending on the caller. Ca// waiting lets a person put 
one telephone call on hold in order to speak with anoth- 
er Caller. Ca// forwarding automatically sends all calls to 
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_a designated telephone number. Ca// blocking automati- 


cally rejects calls from telephones whose numbers are 


| designated by the subscriber. A service called automatic 


caller identification, or caller LD., enables a person with 


) a special device attached to the telephone to see the 


caller's telephone number or name before answering. 
Automatic callback service notifies a caller when a busy 


| number he or she has been dialing becomes free. 


Other services. Many hotels, restaurants, and other 


| public places have pay telephones. These phones re- 

| quire callers to pay for calls with coins, credit cards, or 
| calling cards, special cards issued by local or long-dis- 
| tance telephone companies. Owners of pay telephones 
| include local telephone companies and firms that pro- 


vide long-distance service or operator services. 

Other telephone services supply information or ad- 
vice, or enable callers to participate in informal polls or 
to enter contests. The most popular of these is called 


| 900 service or pay-per-call service. Such services origi- 


nally used numbers whose first three digits—in place of 
the area code—were 900. Calling a 900 number can be 
expensive. Providers of 900 services are required by law 


to give callers the price before providing a service. To- 
_ day, some numbers for pay-per-call services begin with 
976 instead of 900. 


The telephone industry 
In the United States. The United States has about 


1,400 local telephone companies. Some have only a few 


hundred lines, and others have millions of lines. 
Four firms provide the vast majority of local tele- 
phone service. These firms are: (1) BellSouth; (2) Qwest 


_ Communications International Inc.; (3) SBC Communica- 
_ tions Inc.; and (4) Verizon Communications. In many ma- 


jor cities, two or more of these firms offer local service. 
The firms also operate cellular telephone networks, 
some of which cover nearly the entire country. 

There are about 500 long-distance companies in the 


_ United States. Some own all of their telephone lines and 


switches. Others—mostly the smaller companies—buy 
service from large firms and resell it to their customers. 
The largest U.S. long-distance carriers include AT&T 
Corp., Sprint, and Worldcom. 

A third type of U.S. telephone company is the compet- 
itive local exchange carrier (CLEC). It provides telephone 
services in competition with established local telephone 
companies, most often to businesses. 

State government agencies set prices for local service 
and other telephone services within states. The Federal 
Communications Commission (FCC), a U.S. government 
agency, has authority over phone services between 
states, such as long-distance and toll-free services. 

In other countries. For many years, the government 
provided telephone service in most countries. But since 
the 1980's, many nations have sold part ownership—or, 
in some cases, a whole telephone company—to private 
citizens. In some countries, a government body regu- 
lates the telecommunications industry. 

In general, Africa's telephone system is poor. South 
Africa has the continent's only extensive telephone net- 
works. Telephone equipment is concentrated in the 
larger towns, and people in rural areas usually have no 
telephone access at all. It is expensive to develop 
ground-based telephone networks, especially in sparse- 
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ly populated areas. Thus, some rural regions operate 
public telephones that transmit messages via satellite. 

Some Asian countries, such as Japan and South Ko- 
rea, have extensive telephone systems. But in many parts 
of Asia, telephone networks are restricted mainly to 
cities. As in Africa, many regions use wireless equip- 
ment to link to the global communication system. In 
many parts of Asia, few families have telephones, but 
public phones are widely available in cities and towns. 

Telephone services link South America’s cities. But 
telephone service has not reached many remote areas. 

Australia, Europe, and parts of North America have 
modern telephone systems that link almost all regions 
with each other and with the other continents. The de- 
veloping countries in the southern part of North Ameri- 
ca have less extensive telephone systems. 

Telephone service continues to improve as the result 
of new technology. For example, many developing 
countries, such as those in eastern Europe, have devel- 
oped advanced cellular services to replace poor 
ground-based telephone networks. 


History 


Bell's invention. Alexander Graham Bell, a Scotsman 
who came to the United States in 1871, invented the 
telephone. Bell was a teacher of the deaf in Boston. At 
night, he experimented with a harmonic telegraph, a de- 
vice for sending several telegraph messages at once 
over one wire. Bell developed the idea of the telephone 
in 1874 but continued experiments with the harmonic 
telegraph. 

On June 2, 1875, one of the metal reeds of the har- 
monic telegraph stuck. Bell's assistant, Thomas A. Wat- 
son, plucked the reed to loosen it. Bell, who was in an- 
other room, heard the sound in his receiver. He realized 
that the vibrations of the reed had caused variations of 
electric current. In turn, the electric current had repro- 
duced the same variations in the receiver he was using. 

On March 10, 1876, Bell finally succeeded in speaking 
words over a telephone. He was about to test a new 
transmitter. In another room, Watson waited for the test 
message. Suddenly, Bell spilled some acid from a bat- 
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Historical Pictures Service 
Telephone operators connected almost all calls manually by 


switchboard until the early 1900’s. This photograph shows the 
central telephone exchange of New York City about 1900. 


100 Telephone 


Popular telephone models of the past 





The first telephone was this 
device, patented in 1876 by 
Alexander Graham Bell. 


An 1882 wall phone had a 
handheld receiver and a 
crank to signal the operator. 





The “300” model desk 
phone, introduced in 1937, 
contained a bell in its base. 


The colored telephone of 
1954 gained widespread pop- 
ularity as a decorative item. 


tery on his clothes. He cried out, “Mr. Watson, come 
here. | want you!” Watson heard every word clearly and 
rushed into the room. In June 1876, Bell exhibited his 
telephone at the Centennial Exposition in Philadelphia. 

Early telephones. In August 1876, Bell received the 
first one-way long-distance call. This call came over an 8- 
mile (13-kilometer) telegraph line between Brantford, 
Ontario, and Paris, Ontario. In October 1876, Bell and 
Watson held the first two-way long-distance telephone 
conversation. They spoke between Boston and Cam- 
bridgeport, a part of Cambridge, Massachusetts, a dis- 
tance of about 2 miles (3 kilometers). In 1877, Charles 
Williams, an electrical workshop owner, installed the 
first line intended exclusively for telephone use. It ex- 
tended 3 miles (5 kilometers) between Williams's home 
in Somerville, Massachusetts, and his shop in Boston. 

The first telephones used no switchboards. A pair of 
iron wires connected each pair of phones. As more tele- 
phones came into use, each was connected to all the 
others. Over 1,000 connections were required to link 
only 50 phones. Switchboards solved this problem by 
bringing together the wires from all phones in an area. 
The first switchboard began operating in 1877 in Boston. 

Telephone services soon began operating in other 
parts of the world. Service began in Australia in 1878 
and in the United Kingdom in 1879. 

Almon B. Strowger, an American inventor, patented 
an automatic switching system in 1891. The first com- 
mercial switchboard based on his patent opened in La- 
Porte, Indiana, in 1892. The caller pressed buttons to get 
the number, then turned a crank to ring the phone. 

In 1891, the first international telephone connection 
was established between London and Paris. In 1892, 








A 1919 dial telephone re- The 1928 desk telephone 
quired complex switching combined receiver and trans- 
equipment. mitter in a handset unit. 
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The “trimline” telephone of 
1968 featured push buttons 
on the handset. 
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The Princess phone of 1959 
featured a compact design 
and an illuminated rotary dial. 


phone service began between New York City and Chica- 
go. In 1896, the first dial telephones began operating in 
Milwaukee. 

The Bell System. Bell, Watson, Gardiner G. Hubbard, 
and Thomas Sanders formed the Bell Telephone Com- 
pany in 1877. Hubbard was Bell's father-in-law, and 
Sanders was the father of one of Bell's pupils. They had 
helped pay for Bell's experiments. The Western Union 
Telegraph Company also entered the telephone busi- 
ness in 1877. Western Union used transmitters devel- 
oped by Thomas A. Edison, the great American inventor. 
Elisha Gray, another American inventor, developed their 
receivers. The Bell company met the competition by us- 
ing the improved transmitters of Emile Berliner, a Ger- 
man immigrant, and Francis J. Blake, an American. 

In 1878, the Bell company sued Western Union to pro- 
tect Bell's patents. Western Union claimed that Gray, not 
Bell, had invented the telephone. Gray had notified the 
U.S. Patent Office that he was working on a device to 
transmit speech on the same day Bell had applied for his 
first patent, Feb. 14, 1876. However, Gray gave his notifi- 
cation after Bell submitted his application. Bell's patent 
was issued on March 7, 1876. In 1879, Western Union 
recognized Bell's patents and sold its telephone busi- 
ness to the Bell company. This case was the first of 
about 600 lawsuits over Bell's patents. The Supreme 
Court of the United States upheld Bell's patents in 1888. 

In 1878, the first telephone exchange opened in New 
Haven, Connecticut. It had 21 customers. Exchanges 
soon opened throughout the United States and Canada. 

In 1878, two companies were formed as successors to 
the Bell Telephone Company: the New England Tele- 
phone Company and a new Bell Telephone Company. 








} The New England Telephone Company licensed tele- 
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) phone service in New England, and the Bell Telephone 
| Company licensed phone service in the rest of the Unit- 
| ed States. In 1879, the two companies combined to form 
_ the National Bell Telephone Company. The American 
Bell Telephone Company was founded as the successor 
to National Bell in 1880. In 1885, the American Tele- 

| phone and Telegraph Company (AT&T) was established 
| to operate the long-distance network. AT&T took over 

| American Bell in 1899 and became the parent company 
of the Bell System. 

Improvements in telephone technology. Transcon- 
| tinental phone service began between New York City 
| and San Francisco in 1915. Transatlantic radiotelephone 
service between New York City and London began in 
1927. The first long-distance coaxial cable linked New 

York City and Philadelphia in 1936. 
_ Undersea telephone cables between North America 
| and Europe began operating in 1956. A cable joined the 
| U.S. mainland to Hawaii in 1957. A cable from Japan was 
| joined to this cable in 1964, connecting Japan to the U.S. 
mainland. The first commercial communications satel- 
lite, Early Bird, was launched in 1965. 

In 1970, International Direct Distance Dialing (IDDD) 
began operating between New York City and London. 
IDDD, which now serves many of the world’s cities, en- 
ables people to dial overseas directly. 

In 1980, a fiber-optic system for transmitting local calls 
was installed in Atlanta, Georgia. A fiber-optic system 
between New York City and Washington, D.C, began 
operating in 1983. Fiber-optic cables began carrying 
messages across the Atlantic Ocean in 1988 and across 
_ the Pacific in 1989. 

The FCC issued the first license for commercial cellu- 
lar systems in the United States in 1983. By the late 
1980's, cellular service was available in most of the na- 
tion. Commercial cellular service began in parts of Eu- 
rope in early 1980's. 

Competition in the U.S. telephone industry. In the 
early 1900's, AT&T began buying small telephone com- 
panies. In 1913, the U.S. attorney general warned AT&T 
that some of its planned purchases could violate an- 
titrust laws designed to protect competition. AT&T 
promised not to buy any more competing telephone 
companies and to allow all local phone companies to 
connect to its long-distance network. 

The FCC ruled in 1968 that telephone users could buy 
their own telephones and other equipment to connect 
to the telephone network. Previously, AT&T and its local 
companies leased all phone equipment to users, In 
1969, the FCC cleared the way for MCI Telecommunica- 
tions to offer long-distance service. MCI thus became 
the first long-distance carrier to compete with AT&T. 

In 1974, the U.S. government filed a lawsuit against 
AT&T, charging it with anticompetitive practices. The 
case was settled in 1982, and AT&T agreed to give up its 
local telephone companies on Jan. 1, 1984. On that day, 
the local companies were grouped into seven regional 
holding companies (RHCs), each of which provided lo- 
cal service in a particular U.S. region. The settlement al- 
lowed AT&T to keep its equipment-manufacturing 
plants, its long-distance business, and its research facili- 
ties. In 1994, the American Telephone and Telegraph 
Company changed its name to AT&T Corp. 
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The Telecommunications Act of 1996 loosened many 
restrictions that had limited competition in the US. tele- 
phone industry. It allowed local telephone companies, 
long-distance companies, and cable-television compa- 
nies to enter each other's businesses. The act also al- 
lowed the RHCs to compete in local markets outside 
their own regions. Beginning in the late 1990's, many 
telephone companies and other communication firms 
merged to form large national or international commu- 
nication corporations. Most of the RHCs became parts 
of large telecommunication corporations through merg- 
ers, often with other RHCs. Arthur R. Brodsky 
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Questions 


What processes enable a call to reach its destination? 

How do fiber-optic cables carry telephone signals? 

How does a digital switch work? 

What happens when a person uses a cellular telephone? 

What is caller identification? 

When a person speaks into the mouthpiece of a telephone, 
what happens to a foil-electret condenser microphone? 

What were the first words spoken over a telephone? 

What is voice mail? 

When was the first local fiber-optic system installed? 

How does a cordless telephone work? 


Additional resources 


Noll, A. Michael. /ntroduction to Telephones and Telephone Sys- 
tems. 3rd ed. Artech Hse., 1998. 

Stern, Ellen S., and Gwathmey, E. M., eds. Once upon a Tele- 
phone: An Illustrated Social History. Harcourt, 1994. 
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Telescopes enable us to view distant objects and study the universe far beyond earth. Telescopes 
vary greatly in size from small units used by amateur astronomers to huge instruments in observa- 
tories. Some telescopes orbit the earth in satellites. 


Telescope 


Telescope is an instrument that magnifies distant ob- 
jects. A telescope can also produce images of objects 
that are too faint to see with the unaided eye. Astrono- 
mers use telescopes to study the planets, stars, and oth- 
er heavenly bodies. 

Telescopes vary in shape and size from binoculars 
that can be held in the hands to bowl-shaped reflectors 
that measure up to 1,000 feet (305 meters) across. A pair 
of binoculars is actually two telescopes joined side by 
side. There are telescopes in large, dome-shaped build- 
ings on the surface of the earth and telescopes in artifi- 
cial satellites in orbit around the earth. Space probes 
that journey to other planets also carry telescopes. 

The most familiar telescopes are optical telescopes. 
These instruments, like our eyes, work with visible light. 
In an optical telescope, a mirror or lens collects the light 
and uses it to form an image. Small telescopes used by 
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amateur astronomers also have an eyepiece containing 
small lenses for viewing the image. But professional as- 
tronomers rarely look through the large optical tele- 
scopes they use. Instead, they record the image with an 
electronic sensor called a charge-coupled device (CCD) 
or, less often, with photographic film. A CCD in a large 
telescope is a more powerful version of the device that 
takes the pictures in an ordinary digital camera. 

Objects in space also emit (give off) many kinds of ra- 
diation that people cannot see, such as radio waves, ul- 
traviolet rays, and even X rays. Astronomers use other 
kinds of telescopes equipped with electronic detectors 
to form images with this radiation. 

The Dutch optician Hans Lippershey probably made 
the first telescope—an optical telescope—in 1608. Lip- 
pershey mounted two glass lenses in a narrow tube. 
Within a year, Italian astronomer and physicist Galileo 
Galilei built a similar device and became the first person 
to use a telescope to study the sky. In 1668, English sci- 
entist, astronomer, and mathematician Isaac Newton 
built a telescope that used a mirror instead of lenses. To- 
day, most Jarge optical telescopes use mirrors. 


What telescopes do 


Telescopes detect visible light and other forms of 
electromagnetic radiation that move through space in 














_ waves. The various forms of radiation differ in wave- 
length, the distance between the crest of one wave and 
the crest of the next. The forms of electromagnetic radia- 
_ tion are—from the longest to the shortest wavelength— 
radio waves, infrared rays, visible light, ultraviolet rays, 
X rays, and gamma rays. These different forms of radia- 
tion also carry different amounts of energy in small units 
called photons. The shorter a photon’s wavelength, the 
higher its energy. 

Telescopes perform three main tasks: (1) they produce 
images of distant objects in fine detail; (2) they detect ob- 
jects that are too faint to see with the unaided eye; and 
(3) they gather light for spectrographs, devices that ana- 
lyze the light. 

Producing detailed images. Astronomers call a tele- 
scope’s ability to produce images in fine detail its reso- 
lution or resolving power. Resolution is a measure of the 
ability to show that objects which appear to be together 
are clearly separate. A telescope does this by magnify- 
ing the image of the objects, enabling astronomers to 
get a “closer view.” 

High magnification is relatively easy to achieve, but it 
is less important than high resolution. There is no value 
in magnifying an image more than necessary to see the 
smallest detail. A high magnification of an image formed 
by a telescope with a low resolution would produce a 
large picture, but the picture would be blurry. 

Telescopes used by amateur astronomers have about 
100 times the resolution of the unaided eye. The follow- 
ing example may help you understand this comparison: 
Suppose you go outdoors without a telescope and look 
at a group of what seem to be single stars. Then you 
concentrate on one of the brighter stars, and you realize 
that this “star” is actually two stars. You have resolved the 
stars. But suppose you were to use an optical telescope 
with 100 times the resolution of the unaided eye. You 
could then as easily resolve two stars that are 100 times 
closer together than the first pair of stars. 

The resolution that a telescope can achieve in perfect 
viewing conditions depends mainly on the diameter of 
its mirror or lens and the wavelength of the radiation 
collected. The larger the mirror or lens and the shorter 
the wavelength, the higher the resolution. But viewing 
conditions for ground-based optical telescopes are far 
from perfect. Wind and daily heating and cooling of the 
atmosphere produce pockets and swirls of warm and 
cool air. The differences in air temperature affect the 
speed and direction of light through the air. Light waves 
become distorted, so the telescope produces a blurred 
image. 

To achieve high resolution in spite of atmospheric 
blurring, astronomers are beginning to install special 
equipment called adaptive optics on ground-based tele- 
scopes. In the mid-1990's, astronomers began to install 
adaptive optics on large telescopes that collect visible 
light and infrared rays. 

Orbiting observatories avoid atmospheric blurring by 
operating in space, above almost all the air. The Hubble 
Space Telescope has produced thousands of images 
that are 10 times sharper than images made by ground- 
based telescopes without adaptive optics. 

Detecting faint objects. A telescope’s ability to de- 
tect faint objects depends, like the telescope’s resolu- 
tion, on the diameter of the main mirror or lens. Huge 
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optical telescopes can gather about 1 million times 
more light than the unaided eye. These telescopes 
therefore can detect objects about 1 million times 
fainter than objects that are visible with the unaided eye. 

The use of photographic film and CCD’s further in- 
creases the advantage of optical telescopes over the un- 
aided eye. If film is exposed to a dim object for along 
time, a bright picture results. Thus, photographs of the 
sky taken through a telescope reveal many details that 
could not be seen through an eyepiece attached to the 
telescope. In the mid-1970's, astronomers began to use 
CCD’s instead of film because the CCD’s are about 50 
times more sensitive to light than film is. A CCD trans- 
lates the light that strikes it into electric charges, which 
produce signals used to form images on a computer 
screen. Electronic sensors that detect invisible forms of 
electromagnetic radiation work similarly. 

Gathering light for spectrographs. Most research 
telescopes also reflect light to devices called spectro- 
graphs. A spectrograph breaks up the light, spreads it 
out into its different colors, and records it for analysis. 
The band of spread-out light is known as a spectrum 
(plural spectra) The most familiar spectrum is the band 
of colored light in a rainbow, produced when raindrops 
break up and spread out sunlight. Astronomers analyze 
spectra to determine the chemical composition and 
temperature of stars, planets, and gas clouds, and to cal- 
culate how fast an object is approaching or moving 
away from the earth. 


Optical telescopes 


There are three main types of optical telescopes: (1) 
refracting telescopes, (2) reflecting telescopes, and (3) 
refracting-reflecting telescopes. All three types operate 
according to the same principles. 

Light waves from distant objects in the universe arrive 
at the earth with their crests a succession of almost per- 
fectly flat planes. These planes are parallel to one anoth- 
er but strike the ground at an angle—unless the object 
being viewed is directly overhead. Each crest is known 
as a wavefront. The main mirror or lens gathers a wide 
section of a wavefront and brings the waves together at 
a point called the focus. 

Wavefronts from stars in different parts of the sky 
concentrate at different points. All these points, howev- 
er, lie an equal distance from the mirror or lens in an 
area called the foca/ plane. The distance from a mirror 
or lens to its focal plane is called the focal length. \f you 
were to place a sheet of paper at the focal plane, you 
would see an image of the part of the sky “viewed” by 
the mirror or lens. To record an image, astronomers 
place a CCD or photographic film at the focal plane. For 
direct observation, an eyepiece would replace the CCD 
or film. The eyepiece magnifies the image. The magnify- 
ing power of the telescope equals the focal length of the 
mirror or lens divided by the focal length of the eye- 
piece. 

Refracting telescopes, also called refractors, have a 
large lens called an objective lens—or simply an objec- 
tive—at one end of a long, narrow tube. The objective is 
convex (curved outward) on both sides so that the mid- 
dle of the lens is thicker than the edges. The glass slows 
down the light waves as they pass through the lens. A 
wave slows down the most in the middle of the lens, 
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How optical telescopes work 


Optical telescopes concentrate light to produce images of objects that are too faint to 


see with the unaided eye. Telescopes may have eyepieces as shown or may be 
equipped with electronic devices or film mountings for photographing the images. 


Objective lens 


Light from star 


Eyepiece 


A refracting telescope 

has a large lens that concen- 
trates light from a star or an- 
other heavenly object at a 
point called the focus. There, 
an image is formed that can 
either be viewed with an 
eyepiece or photographed. 


Eyepiece 


A Newtonian reflecting 
telescope has a large, bow\- 
shaped primary mirror that 
reflects starlight to a small, flat 
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Light from star 
Flat mirror 


al mirror. The light then travels 
to the focus at the side of the 
telescope tube, where it can 
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be viewed or photographed. 


A refracting-reflecting 
telescope has a large lens 
and a large, spherical mirror 
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where the glass is thickest. At the ends of the lens, 
where the glass is thinnest, the wave slows down the 
least. The speed differences cause the wave crests to 
curve so that they arrive at the same place—the 
focus—at the same time. 

Galileo made all his discoveries using refracting tele- 
scopes. Galileo's instruments and other early refractors, 
however, produced images with rainbow coloring 
around the edges called chromatic aberration. This col- 
oring appeared because a convex lens slows down dif- 
ferent colors of light passing through it by different 
amounts. For example, the lens slows down violet light 
more than red. As a result of this difference in speed, a 
wavefront of violet light curves to a shorter focus than 
does a wavefront of red light. Wavefronts whose focal 
lengths were significantly shorter or longer than that of 
the image produced the rainbow coloring. 

Astronomers found that less-curved lenses produced 
less chromatic aberration. But these lenses had long fo- 


cal lengths and therefore required extremely long tubes. 


Some early telescopes were more than 200 feet (60 me- 
ters) long. In the early 1800's, however, German optician 
Joseph von Fraunhofer found a way to avoid building 
such long telescopes. He fitted together two lenses 
made of different types of glass. The resulting com- 
pound lens had a short focal length and produced al- 
most no chromatic aberration. 

Reflecting telescopes, also called reflectors, use 
bowl-shaped mirrors instead of lenses. The bowI- 
shaped mirror, called the primary mirror, has a surface 
shaped so that any line across its center is a parabola, a 
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Spherical mirror 


with a hole in the middle. 
Light from a star reflects 
from this mirror to a small 
curved mirror, then travels to 
the focus, where it can be 
photographed or viewed. 
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curve like the path of a ball batted high in the air. A mir- 
ror with this shape reflects light rays to a sharp focus. A 
secondary mirror reflects the rays to a CCD, a piece of 
photographic film, or an eyepiece. 

Astronomers generally prefer reflecting telescopes to 
refracting telescopes because mirrors have some advan- 
tages over lenses. The weight of a large lens can cause it 
to bend and warp. But a large, heavy mirror can be sup- 
ported from behind. As a result, mirrors can be made 
much larger than lenses and, thus, can gather more 
light. In addition, mirrors are useful because they can 
also collect infrared rays and ultraviolet rays, which are 
absorbed by glass lenses. Finally, because they do not re- 
fract light, mirrors do not produce chromatic aberration. 

Isaac Newton's first reflecting telescope used a small, 
flat mirror to reflect light from the primary mirror to an 
eyepiece at the side of the telescope tube. In 1672, a 
French telescope maker known as Cassegrain designed 
a telescope using a small convex mirror in front of the 
primary mirror. The small mirror reflected the light 
through a hole in the primary mirror to an eyepiece be- 
hind it. Astronomers now use this design for most opti- 
cal and infrared telescopes. 

The mirrors of early reflecting telescopes were 
shaped like a section of a sphere rather than a parabola. 
The main reason for using spherical mirrors was that 
they are much easier to grind and polish to the proper 
shape. However, spherical mirrors produce another 
form of aberration, a blurring called spherical aberration. 

To avoid both chromatic and spherical aberration, sci- 
entists developed ways to make parabolic mirrors in the 





























_ early 1700's. They made early mirrors of specu/um metal, 
a mixture of copper and tin. But this mixture tarnishes 
easily, so the mirrors required repeated polishing. In the 
| mid-1800's, German chemist Justus von Liebig learned 

/ how to deposit a thin coating of silver on glass to pro- 

/ duce a brilliantly reflecting surface. When the surface 

| tarnished or dulled, he could recoat it without having to 
| polish it. Today, almost all reflecting telescopes have 

| glass mirrors, most of them coated with aluminum. 

_ The first telescope to use a large glass mirror was 

| built in 1908 on Mount Wilson, near Pasadena, Califor- 

| nia. It is a Cassegrain telescope with a mirror 60 inches 

| (1.5 meters) in diameter. Telescope designers still use 

| the Mount Wilson telescope as a model for most large 

/ telescopes. For many years, the largest was the Hale 
Telescope, an instrument with a 200-inch (5-meter) mir- 

_ ror. This telescope, located on Palomar Mountain in 
southwestern California, began operating in 1948. 

In the 1980's, astronomers began to work on a new 
generation of telescopes whose mirrors are larger and 
smoother than any built before. Like a large lens, an ex- 
tremely large mirror of ordinary design would bend or 
| warp under its own weight. Several new designs, in- 
cluding segmented mirrors, thin-disk mirrors, and hon- 
eycomb mirrors, overcame this limitation on mirror size. 
_ Many of the new telescope mirrors were made by an 
_ advanced technique called spin-casting, which replaces 
much of the costly, laborious process of grinding. In 
| spin-casting, a huge rotating oven spins melted glass at 
a carefully controlled speed. The liquid glass flows into 
a shape that is nearly perfect for a telescope mirror. 

Segmented mirrors consist of several small mirrors 
designed to do the job of one large mirror. Two identi- 
cal telescopes called Keck I and Keck II have segmented 
mirrors. Each consists of 36 hexagonal (six-sided) mirrors 
mounted close together. These mirrors form a reflecting 
surface 33 feet (10 meters) in diameter. An electronic 
sensing system helps hold the segments in place. If a 
segment gets out of position, sensors on its edges acti- 
vate pistons in the support structure that move the seg- 
ment. The two Keck telescopes are on Mauna Kea, a 
mountain on the island of Hawaii. 

Thin-disk mirrors use computer-controlled pistonlike 
devices called actuators to maintain the shape of a thin 
disk of glass. Four identical telescopes known together 
as the Very Large Telescope (VLT) use this design. Each 
individual telescope has a mirror 27 feet (8.2 meters) in 
diameter, but only 7 inches (18 centimeters) thick. When 
all four telescopes are focused on the same object, they 
will have the light-gathering power of a single telescope 
with a mirror 52 feet (16 meters) in diameter. The Euro- 
pean Southern Observatory (ESO), led by astronomers 
from several European nations, built the VLT on Paranal 
Mountain in Chile. All four telescopes were making ob- 
servations by September 2000. 

Honeycomb mirrors are made from a mold filled with 
hundreds of hexagonal blocks. Melted glass covers the 
blocks and fills the spaces between them. Workers re- 
move the blocks after the glass cools, leaving a stiff 
structure that is so light it could float on water. 

Astronomers at the University of Arizona's Steward 
Observatory used this design to make the world’s 
largest single telescope mirror. This mirror, completed 
in 1998, is 27 } feet (8.4 meters) in diameter. It is the first 
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of twin mirrors planned for the Large Binocular Tele- 
scope (LBT), which is being built on Mount Graham in 
southeastern Arizona. The mirrors will be mounted side 
by side, like the lenses of a gigantic pair of binoculars. 
Observatories in the United States, Italy, and Germany 
are building the LBT. 

Refracting-reflecting telescopes, also called cata- 
dioptric telescopes, have a large lens at the front end of 
the tube and a large spherical mirror at the rear. The 
lens refracts light rays slightly to correct the spherical 
aberration produced by the mirror. 

Bernhard Schmidt, an Estonian optician, invented the 
catadioptric telescope in 1930. This telescope forms im- 
ages of a larger region of the sky than is possible with 
any other telescope design. Astronomers have used 
large Schmidt telescopes to photograph the entire sky. 

Controlling a telescope. To collect as much light as 
possible from a faint object, astronomers often focus a 
telescope on the object for several hours. Because the 
rotation of the earth causes the stars to appear to move 
overhead throughout the night, the telescope must 
move to remain focused on the object. 

in older telescopes, a structure called an equatorial 
mount makes it easy to keep the telescope pointed at 
the object. A part of this structure called the yoke holds 
the telescope tube near the center of the tube. The tube 
pivots relative to the yoke, swinging up or down. The 
yoke rotates on a circular support whose axis is inclined 
at an angle parallel to the rotational axis of the earth. 
Once the tube is fixed on the object, there is no need to 
move the tube relative to the yoke. All that is necessary 
is to rotate the yoke at a rate equal and opposite to the 
earth’s spin. Thus, the equatorial mount is simple to use. 
However, it is large and expensive to build. 

The development of modern computers has made it 
practical to use a smaller, less expensive mount called 
an azimuthal faz uh MYOOTH uhil) mount. \n this mount, 
the yoke rotates on a circular support that is vertical, 
rather than inclined. To keep the tube sighted on the ob- 
ject, both the yoke and the tube must move at variable 
speeds. A computer calculates the speeds and controls 
the movements. 

Analyzing spectra. Telescopes use spectrographs 
with CCD’s or photographic film to produce images of 
spectra and measure the brightness of each of their col- 
ors. Astronomers find much information in dark and 
bright spectral lines. When a spectrum of visible light is 
spread out horizontally, spectral lines appear as thin, 
vertical lines in various locations across the spectrum. 
The entire spectrum, considered as a whole, also con- 
tains information about the object that emitted the light. 

Light is a form of energy, and the dark lines, known as 
absorption lines, arise when light energy passes 
through a group of atoms. The atoms absorb fixed units 
of energy—that is, photons. Because this energy is re- 
moved from the passing light, absorption lines appear 
in the spectrum. Each chemical substance has its own 
pattern of lines. Thus, the spectrum indicates the com- 
position of the object through which the light passes. 
Astronomers have analyzed the absorption lines of sun- 
light, for example, to determine what elements are pre- 
sent in the sun’s surface layer, the photosphere. 

The bright spectral lines, called emission lines, occur 
when hot atoms emit photons. Emission lines in the 
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E-Systems 
The Very Large Array radio interferometer, located near So- 
corro, New Mexico, is one of the world’s most powerful radio 
telescopes. It consists of 27 radio telescope reflectors, each mea- 
suring 82 feet (25 meters) in diameter. 


spectrum of the corona, the outer edge of the sun’s at- 
mosphere, indicate the presence of iron atoms heated 
to millions of degrees. 

An analysis of the entire band of radiation can also re- 
veal an object's temperature. The various colors of light 
spread out across the spectrum according to their ener- 
gy. In the visible spectrum, for example, the lowest- 
energy color, red, is at one end. At the other end is vio- 
let, the highest-energy color—but scientists refer to this 
end of the spectrum as the b/ue end, named after the 
color next to violet. The spectrum of a relatively cool star 
is more intense at the red end, while the spectrum of a 
relatively hot star is more intense at the blue end. 

Spectral analysis can reveal an object's speed due to a 
phenomenon known as redshift. In the spectrum of any 
object moving toward or away from the earth, the spec- 
tral lines are shifted from where they would appear in 
the spectrum of a stationary object. If the object is ap- 
proaching the earth, the lines shift toward the blue end 
of the spectrum. If the object is moving away, the lines 
shift toward the red end. 

Adaptive optical systems are coming into use to 
correct atmospheric blurring in ground-based tele- 
scopes. The heating and cooling of the atmosphere pro- 
duces blurring by distorting the wavefront of light from 
an astronomical object. Some segments of the wave- 
front get ahead of the main wavefront and other seg- 
ments lag behind. Adaptive optical systems correct a 
wavefront before it reaches the focus of the telescope. 

The first task in correcting a wavefront is to make an 
electronic map of it as it comes into the telescope. A de- 
vice called a wavefront sensor provides the data for the 
map. In a natural guide-star system, the sensor uses a 
bright star whose position in the sky is close to the ob- 
ject being observed by the telescope. The atmosphere 
distorts a wavefront coming from the guide star in al- 


most exactly the same way in which it distorts a wave- 
front coming from the object being observed. 

Inside the sensor, tiny lenses focus different parts of a 
wavefront from the guide star onto a CCD. Electronic 
signals representing this wavefront travel to a computer, 
which “draws” the map. 

As a wavefront from the object being observed trav- 
els through the telescope, it reflects off a special mirror 
called a deformable mirror. Actuators controlled by the 
computer can change the shape of this mirror several 
hundred times each second. When the map indicates 
that one segment of the wavefront is too far ahead, the 
computer moves the corresponding area of the deform- 
able mirror back. The wavefront segment must now 
travel farther. The main part of the wavefront therefore 
can catch up with it. Similarly, a wavefront segment that 
lags behind can catch up by reflecting from an area of 
the mirror that has been moved forward. In this way, the 
system can remove the wavefront distortion. 

If there is no bright star close enough to the object 
being observed, astronomers shoot a laser beam into 
the sky close to the object. The beam scatters off atoms 
at the top of the atmosphere and returns to the system, 
appearing as an artificial “star.” 


Radio telescopes 


Radio telescopes collect and measure faint radio 
waves given off by objects in space. American engineer 
Karl G. Jansky discovered radio waves from space in 
1931. In the late 1930's, Grote Reber, another American 
engineer, built the first bowl-shaped radio telescope 
and operated it in his backyard. Early radio telescopes 
found that the sun and the center of our galaxy were 
strong sources of radio waves. They also detected 
strong radio waves coming from dark areas of space. 
These sources were discovered to be the remains of ex- 
ploded stars and a rare type of distant galaxy. 

Since then, astronomers using radio telescopes have 
discovered objects that had been missed by optical tele- 
scopes. These discoveries include giant clouds of gas 
molecules; pulsars, collapsed stars that send out radio 
waves that arrive at the earth as regular pulses; and 
quasars, extremely distant starlike objects that produce 
enormous amounts of radiation. 

How radio telescopes work. Most radio telescopes 
collect radio waves with a large reflector, often called a 
dish antenna or simply a dish. The dish has the same 
shape as the parabolic mirror of a reflecting telescope. 
Radio waves, however, are much longer than light 
waves. As a result, a radio telescope’s dish need not be 
polished or shaped as accurately as the mirror of a re- 
flecting telescope. But it must be much larger in diame- 
ter to collect the radio waves. 

The reflector focuses the waves onto an antenna that 
translates them into electric signals. The signals contain 
information on the intensity of waves of different fre- 
quencies. A radio receiver amplifies the signals and 
sends them to a computer. The computer analyzes the 
radio spectrum of the wave source or produces an im- 
age of the source. 

Types of radio telescopes. In most radio telescopes, 
motors turn the dish toward an object in the sky. The 
largest moving-dish telescopes measure 330 feet (100 
meters) across. One such telescope is in Effelsberg, Ger- 

















Steward Observatory, University of Arizona 
An infrared image of the moon shows the warmest parts of 
the moon’s surface as bright areas. The dark areas are partially or 
completely hidden from sunlight and are cooler. 


many, near Bonn, and the other is in Green Bank, West 
Virginia. 

Astronomers use fixed-dish telescopes to study ob- 
jects that are faint in the radio spectrum. The world’s 
largest radio telescope is a fixed dish built into a bowl- 
shaped valley near Arecibo, Puerto Rico. The dish is 
1,000 feet (305 meters) in diameter. Scientists often use it 
to locate pulsars and measure their radiation. 

Because the wavelength of radio waves is much 
longer than that of visible light, the resolution of a radio 
telescope is much lower than that of an optical tele- 
scope of the same diameter. However, a technique 
known as radio interferometry can produce extremely 
sharp images. This technique works best with many 
dishes spread out over long distances. The telescopes, 
considered as a unit, are called a radio interferometer, 
and the longest distance between dishes is the baseline. 

In radio interferometry, computers at a central station 
combine data from the various dishes. First, however, 
the computers must introduce time delays into the data. 
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An X-ray image taken by the Rosat satellite in 1992 shows the 
remains of a star that exploded in 1572. The explosion was so vi- 
olent that it was clearly visible to the unaided eye. 
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The delays are necessary because each wavefront 
comes in at an angle and therefore strikes the dishes at 
different times. The delays make up for the time differ- 
ences. The combined data are equivalent to what would 
be received from a single dish that was much larger 
than any individual dish in the interferometer. The 
longer the interferometer’s baseline is, the better is the 
resolution of the interferometer. 

The most sensitive radio interferometer is the Very 
Large Array (VLA), which stands on a high plain near So- 
corro, New Mexico. The VLA has 27 movable dishes, 
each 82 feet (25 meters) in diameter. The sharpest radio 
images come from the Very Long Baseline Array (VLBA), 
a system of 10 reflectors spread across one side of the 
earth. Their locations range from the Virgin Islands 
north to New Hampshire and west to Hawaii. As an in- 


An X-ray telescope reflects X rays off curved mirrors at a slight 
angle called a grazing incidence. The nested-mirror design was 
used in the Rosat satellite shown here, and is also used in to- 
day's X-ray satellites. 
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terferometer, the VLBA is equivalent to a single dish 
with a diameter roughly equal to the diameter of the 
earth. 


Infrared telescopes 


An infrared telescope collects infrared (heat) rays from 
objects in space. Most infrared telescopes are reflecting 
optical telescopes equipped with an electronic device 
called an infrared array detector instead of a CCD. But in- 
frared telescopes have two special requirements: (1) 
parts of them must be kept cold while they operate, and 
(2) the telescopes must be located at high altitudes. 

The cooling is necessary because any object that is at 
room temperature gives off tremendous amounts of in- 
frared rays. Even heat from the telescope itself could in- 
terfere with the radiation from space. 

High altitudes are necessary because water vapor and 
carbon dioxide in the atmosphere block infrared rays of 
many wavelengths. Astronomers build infrared tele- 
scopes on mountaintops where the air is thin and dry. 
They also send infrared telescopes into space aboard 
satellites. 

In 1961, American physicist Frank J. Low built the first 
infrared detector that was sensitive enough for general 
use in astronomy. The device, called a bo/ometer, was 
an electronic thermometer housed in a vacuum and 
cooled to an extremely low temperature. When infrared 
rays hit the bolometer, it warmed up and emitted an 
electric signal. 

An infrared telescope operated in orbit aboard the In- 
frared Astronomical Satellite (IRAS) from January to No- 
vember 1983. Liquid helium cooled the telescope to 
only a few degrees above absolute zero (— 273.15 °C). 
IRAS detected rings of dust around the star Vega and 
other nearby stars that might be solar systems in the 
process of forming. 


Other telescopes 


Telescopes that detect the electromagnetic radiation 
with the shortest wavelengths—the shortest ultraviolet 
rays and all X rays and gamma rays—look different from 
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The Compton Gamma Ray Observatory, a satellite launched 
in 1991, carried instruments called scintillators to detect gamma 
rays, measure their intensity, and locate their sources. 


other telescopes. These rays have so much energy that a 
normal parabolic mirror cannot reflect them. As a result, 
the telescopes have unusual mirrors or no mirror at all. 

In addition, the atmosphere absorbs all gamma rays 
and X rays and all but the longest ultraviolet rays. To de- 
tect these rays, astronomers therefore send telescopes 
into space on satellites. 

Ultraviolet telescopes. A parabolic mirror can re- 
flect all ultraviolet rays but those with the shortest wave- 
lengths almost as well as it can reflect visible light. As- 
tronomers therefore use reflecting telescopes in space 
to detect the longer-wavelength rays. 

However, extreme ultraviolet rays, those with the 
shortest wavelengths, can reflect off a mirror at only a 
small angle called a grazing incidence. The reflection of 
a ray at a grazing incidence is like the skipping of a 
stone off the surface of a pond. Telescopes that detect 
extreme ultraviolet rays have mirrors that resemble a 
group of short tubes nested within one another. The 
rays reflect off the inner surfaces of the individual 


John Florence, University of Arizona 


A huge telescope mirror 
was made by University of 
Arizona astronomers without 
costly grinding to give the 
surface the correct shape. 
First, the telescope makers 
filled a mold with hundreds of 
hexagonal blocks. Next, they 
poured melted glass over the 
blocks and into the spaces be- 
tween them. A circular oven 
then spun the the mold while 
keeping the glass melted. The 
liquid glass flowed into the 
correct shape, with the outer 
edge higher than the center. 
The mirror is 27 5 feet (8.4 me- 
ters) across. 
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The Keck I Telescope, on Mauna Kea on the island of Hawaii, 
has a huge segmented mirror measuring 33 feet (10 meters) 
across. The mirror consists of 36 smaller mirrors. 


mirrors and then proceed to the focal plane. 

Astronomers use ultraviolet telescopes to study ex- 
tremely hot objects, such as quasars and stars called 
white dwarfs. Other uses include investigations of how 
stars form and the study of the composition of the gas 
between the stars. 

X-ray telescopes. The X rays that have the shortest 
wavelengths can pass straight through the materials that 
make up most telescope mirrors. But the longer-wave- 
length X rays, like extreme ultraviolet rays, will reflect at 
a grazing incidence. Some X-ray telescopes therefore re- 
semble telescopes that detect extreme ultraviolet rays. 

The simplest X-ray telescopes, however, have no mir- 
ror. Instead, they have an arrangement of iron or lead 
slats. The slats block all X rays except those from one 
line across the sky. The rays that enter the telescope go 
to a detector filled with a gas that absorbs X rays. An 
electronic device inside the detector counts the number 
of times the X rays interact with the gas. By scanning the 
sky, these telescopes can locate sources of X rays. 

Many of the brightest X-ray sources are pairs of stars 
that orbit each other. In these pairs, one of the stars has 
collapsed to become a small, dense star called a neu- 
tron star or a black hole—an invisible object with such 
powerful gravitational force that not even light can es- 
cape its surface. The collapsed star pulls gas off the 
other star. When gas falls into the collapsed star, the gas 
emits the X rays. 

Gammacray telescopes. Gamma rays have the high- 
est energy of any electromagnetic radiation. When a 
gamma ray passes through a group of atoms, it can pro- 
duce a shower of subatomic particles and low-energy 
radiation. The shower travels in the same direction as 
the original gamma ray and is detected with devices 
called scintillators. 

Gamma-ray telescopes on the Compton Gamma Ray 
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Observatory, which was in orbit from 1991 to 2000, en- 
abled scientists to learn more about some of the least 
understood objects in the universe. These objects in- 
cluded pulsars and quasars. Many of these high-energy 
objects are strong sources of gamma rays. In 1997, a 
gamma-ray satellite called BeppoSAX helped astrono- 
mers find the source of a burst of gamma rays that was 
the most powerful explosion ever detected. 

The High Energy Transient Explorer-2 (HETE-2), a satel- 
lite launched in 2000, detects gamma-ray bursts and 
computes the locations of their sources. The satellite im- 
mediately sends this information to a ground-based 
communication system. Within seconds of the detection 
of a source, optical telescopes on the ground can begin 
to study the source. 
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Questions 


What is a charge-coupled device? 

Why are parts of infrared telescopes cooled to low tempera 
tures? 

How does an optical telescope focus light? 

Why must astronomers make radio telescopes larger than opti- 
cal telescopes? 

What is a grazing incidence telescope? 

Why do astronomers build infrared telescopes on mountain- 
tops? 

What is a radio interferometer? 

Who first used a telescope to observe objects in space? 

Why do astronomers usually prefer reflecting telescopes to re- 
fracting telescopes? 

What causes star images to blur? How do astronomers correct 
blurring in telescopes? 
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Television 


Television, also called TV, is one of our most impor- 
tant means of communication. It brings moving pictures 
and sounds from around the world into millions of 
homes. People with a television set can sit at home and 
watch the leader of a nation make a speech or visit a for- 
eign country. They can see a war being fought, and they 
can watch government leaders try to bring about peace. 
Through television, viewers can see and learn about 
people, places, and things in distant lands. Television 
can take viewers into the depths of the ocean, out into 
space, and into strange worlds that can be seen only be- 
neath a microscope. 

In addition to all these things, television brings its 
viewers a steady stream of programs designed to enter- 
tain and inform. Entertainment programs include dra- 
mas, comedies, game shows, sports events, cartoons, 
variety shows, and motion pictures. Informational pro- 
grams include documentaries, news, political coverage, 
talk shows, and financial information. 

Most homes in industrialized nations have at least one 
television set. In the United States, for example, a TV set 
is in use in each home for an average of seven hours a 
day. Because of its widespread popularity, television has 
an important influence on today’s culture, including 
how people spend their time and money, and what they 
see and learn. 

The name felevision comes from a Greek word mean- 
ing farand a Latin word meaning fo see. Thus, television 
means fo see far. Television systems change the light 
and sound waves from a scene into electronic signals 
called electromagnetic waves. A television set receives 
these signals and turns them back into pictures and 
sounds. 

Experiments leading to the invention of TV began in 
the 1800's, but progress was slow. Television as we 
know it today was not developed until the 1920's. It had 
little importance in communication until the late 1940's. 
During that time television stations began local over-the- 
air broadcasting, using electromagnetic waves to send 
programs from a transmitter to antennas in homes. 


What television offers 


Today, most people watch television programs that 
are broadcast over the air by commercial or public tele- 
vision stations. But over-the-air broadcasting is only one 
of several methods for delivering TV programs. In many 
countries, people who own television sets may sub- 
scribe to cable television services, which use cables to 
bring programs to the home. Other households sub- 
scribe to direct-broadcast satellite (DBS) services, which 
enable viewers to receive signals directly from satellites. 
Viewers pay a fee for these services. 

Schools, businesses, hospitals, and many other orga- 
nizations use closed-circuit television. \n closed-circuit 
TV, signals are sent—by way of wires—to only certain 


Gerald I. Isenberg is Professor in the School of Cinema-Televi- 
sion at the University of Southern California. Arun N. Netravali is 
Executive Vice President of Research at the Bell Laboratories divi 
sion of Lucent Technologies. 











Astronaut Edwin Aldrin reaches the moon (NASA) 
News events 


Television is sometimes called “the device that brings the world 
into the home.” TV provides millions of home viewers with a 
wide variety of entertainment, information, and special events. 
The pictures on this and the following page show some exam- 
ples of television's far-reaching coverage. 


television sets rather than to all sets within the area that 
broadcast signals could reach. 

Since the late 1970's, new types of electronic equip- 
ment have changed the way people use television in 
their homes. For example, many homes have videocas- 
sette recorders (VCR's) and other devices that enable 
people to watch prerecorded entertainment. In addition, 
people can use a TV set with a video game system to 
play electronic games. Or they can subscribe to a tele- 
vised information service. New technologies are bring- 
ing the abilities of a computer to television and provid- 
ing new ways to use television for information and 
entertainment. 

Commercial television is broadcast by stations that 
sell advertising time to pay for their operating costs and 
to make a profit. Most commercial television stations 
broadcast many more entertainment programs than any 
other kind. These shows include light dramas called sit- 
uation comedies; action-packed dramas about detec- 
tives, doctors, lawyers, and police officers; and movies, 
including some made expressly for television. Entertain- 
ment programs also include game shows, soap operas 
(melodramatic plays), and children’s shows. 

Another kind of commercial television program is the 
documentary. A documentary is a dramatic, but nonfic- 
































SNA it 
NT Per ius 


Sports events 





“ER"; AP/Wide World 


Medical dramas 


tional, presentation of information. Some TV documen- 
taries entertain as well as inform. These include travel 
programs about faraway places. Television also presents 
documentaries about such serious social issues as alco- 
holism, drug abuse, poverty, and racial prejudice. The 
newsmagazine show is a popular format for the presen- 
tation of these documentaries. 

Some commercial television stations broadcast many 
talk shows, also called discussion shows. On these 
shows, a host interviews people from many walks of 
life—including athletes, authors, motion-picture and TV 
stars, politicians, and groups of people who share a 
common problem or experience. 

Commercial television stations may also cover sports 
events—from baseball and football to table tennis and 
skiing. Every two years, TV brings its viewers the color- 
ful Olympic Games—often from halfway around the 
world. 

Most commercial stations broadcast brief summaries 
of local, national, and international news every day. Also, 
stations often interrupt their regular program schedules 
to present extended coverage of special events, such as 
political conventions and royal weddings or funerals. 

Public television is broadcast by stations that are 
nonprofit organizations. Methods of funding these sta- 
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tions vary from country to country. Under one arrange- 
ment, public television stations rely on business, gov- 
ernment, and public contributions to pay for their oper- 
ating costs. Such stations usually make their own 
decisions about program content. Some of these sta- 
tions also broadcast brief commercial messages. Anoth- 
er way public television may be financed is from license 
fees paid by owners of television sets. In some coun- 
tries, stations are almost entirely paid for and run by the 
government, which makes, or influences, decisions 
about program content. 

Public television usually provides more educational 
and cultural programming than does commercial televi- 
sion. Because public television stations are less depend- 
ent on advertising, they do not need to attract huge au- 
diences. 

Some public stations broadcast educational programs 
on a wide range of subjects—from literature and physics 
to cooking and yoga. In some cases, viewers can earn 
school credit by passing tests based on what the pro- 
grams teach. Some educational programs on public TV 
take much the same form as classroom instruction. But 
others use a more entertaining approach. One such pro- 
gram is “Sesame Street,” a lively, yet educational, chil- 
dren’s show. “Sesame Street" first appeared in the United 





110b Television 


States but now has local versions produced in many 
countries. 

Public television stations offer many programs that 
combine entertainment and cultural enrichment. They 
telecast such offerings as plays by leading dramatists, 
performances of ballets and symphonies, and surveys of 
art and history. Such television shows may draw audi- 
ences that are small by commercial TV standards, but 
which are much larger than the number that could at- 
tend a performance in a theater or concert hall. 

News and current affairs programs make up an im- 
portant portion of programming for most public televi- 
sion stations. Many stations provide news bulletins 
throughout the day, with a main national news program 
in the evening. In addition, there may be programs deal- 
ing specifically with local and regional news. Some pub- 
lic television stations also have programs in which jour- 
nalists and others concerned with current events 
discuss topics in the news. Politicians may be inter- 
viewed about important matters of the day. In some pro- 
grams, members of the studio audience are invited to 
join in discussion of a particular topic or topics. 

Cable television delivers signals to home TV sets 
through cables. It has two important advantages over 
commercial and public television. First, it offers im- 


proved reception of network and local station programs. 


Second, it provides a greater variety of programming. 

Cable television was first used in the late 1940's. Its 
original purpose was to bring network and local pro- 
grams to places that either cannot receive TV signals 
through the air, or can receive them only with much in- 
terference. Such places include isolated communities, 
mountain valleys, extremely hilly regions, and areas with 
many tall buildings. 

Improved reception of regular television programs 
still ranks as an important purpose of cable television. 
But since the 1960's, people have begun to use it for oth- 
er purposes. Some cable systems carry more than 100 
channels—far more than can be broadcast over the air- 
waves even in the largest urban areas. This increase in 





the number of channels available has made narrowcast- 
ing possible. Unlike broadcasting, which tries to appeal 
to the largest possible audience, narrowcasting offers 
programs that appeal to a particular age, ethnic, or inter- 
est group. For example, cable channels may specialize in 
movies, news, sports, music, comedy, health, religion, 
weather, or Spanish-language programs. Such channels 
focus on attracting viewers with particular interests. 
Some cable services offer channels that present adult 
education classes. Many communities also require cable 
operators to reserve channels for programs of local in- 
terest, such as city council meetings or local school 
graduation ceremonies. Thus, cable television offers a 
wide variety of programming to its viewers. 

Certain channels, such as premium movie channels, 
charge a fee that a customer pays in addition to the 
monthly fee for basic cable service. In addition, most ca- 
ble services offer one or more channels that present 
movies or events that viewers can subscribe to ona pay- 
per-view basis. A consumer orders the programming by 
telephone or through an addressable set-top box, a de- 
vice that receives cable signals and also allows commu- 
nication with a cable company. The charge is applied to 
the next month's cable service bill. 

Satellite television offers an even greater number of 
channels to its subscribers than does cable TV. It does 
not carry local programming, however. Millions of 
homes in many countries receive signals from direct- 
broadcast satellites (DBS). Satellite transmissions cover a 
wide reception area. A satellite operating over western 
Europe, for example, can beam programs to viewers in 
France, Germany, the Netherlands, the United Kingdom, 
and several other countries. Subscribers use dish- 
shaped antennas to receive DBS signals. Most DBS pro- 
gramming is provided by the same services that supply 
programs to cable television. 

Closed-circuit television has a number of special- 
ized uses. Many schoolrooms have TV sets that receive 
special lessons by closed-circuit television. Also, a les- 
son in one class can be shown simultaneously to stu- 
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dents in other parts of the school through closed-circuit 
TV. Businesses use videotaped television programs ex- 
tensively to train their employees. Many large corpora- 
tions operate their own private TV studios. 

Closed-circuit TV in banks, stores, and prisons en- 
ables guards and to observe many people at once. Hos- 
pitals use closed-circuit TV to monitor (keep track of) pa- 
tients. Television cameras are placed in operating rooms 
to give medical students close-up views of actual surgi- 
cal procedures. Some companies conduct long-distance 
meetings and conferences via live TV. This procedure, 
called videoconferencing, saves the time and expense of 
travel. 

Video entertainment systems include videocassette 
recorders (VCR's); videodisc, compact disc, and DVD 
players; and video game systems. 

Videocassette recorders enable people to tape televi- 
sion programs on blank videocassettes and play them 
back later. The VCR is attached to the user's television 
set. People also may buy or rent prerecorded video- 
tapes. Many of these are tapes of such entertainments as 
movies, concerts, or sports events. Others include exer- 
cise programs or other instructional information. With 
the use of a video camera, people can capture vacations, 
parties, and other family events on videotape. See 
Videotape recorder. 

Videodisc players play platters called videodiscs that 
resemble phonograph records but carry both sound 
and pictures. These prerecorded programs are transmit- 
ted by a videodisc player to an attached TV set. 
Videodiscs are used in the home primarily for viewing 
movies and concerts of popular and classical music. 

The information on a videodisc, as on other optical 
discs, is played back by a device called a /aser inside the 
player. A videodisc holds up to 54,000 pictures, called 
frames, per side and can store a vast amount of informa- 
tion. The images on these frames may be observed 
singly, like the pages of a book. They also may be played 
in sequence to produce a moving picture. A videodisc 
player provides instant access to any frame on the disc. 

In an interactive optical system, the videodisc player is 
linked to a computer. If a student answered a test ques- 
tion incorrectly, the disc might automatically respond 
with the appropriate information. Videodiscs have been 
used to teach chemistry to high school students and 
tank gunnery to soldiers. 

Compact disc players play compact discs (CD's), an- 
other type of optical disc that carries both sound and 
pictures. Because compact discs store information in 
digital (numerical) code, they can hold even more data 
than videodiscs can. With a special player and a remote 
control, a viewer can react to prerecorded programs by 
means of words and symbols shown on the TV screen. 
These interactive CD's have uses in education, entertain- 
ment, and other fields. See Compact disc. 

DVD players work with DVD's, optical discs that are 
the same size as a compact disc but have a much 
greater storage capacity. One side of a standard DVD 
can hold an entire full-length movie. For even greater 
capacity, each side of a disc may contain two layers of 
data, one embedded beneath the other. Such a disc can 
hold as many as four movies, or one movie plus such 
added features as scenes cut from the picture's theatri- 
cal release or comments from the movie's director. DVD 
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recorders can record television programs on special 
DVD's. See DVD. 

Video game systems often use a television screen as 
a game board. Video games are played on a computer- 
controlled unit connected to a TV set. Each game has its 
own program on a cartridge or compact disc that is in- 
serted into the unit. Players operate controls that move 
electronic characters and other images that appear on 
the TV screen. See Video game. 

Televised information services provide viewers 
with news stories, stock market listings, and other kinds 
of information. One type of service, called teletext, is 
broadcast as part of ordinary television signals. A device 
attached to the television set enables a viewer to access 
any of a few hundred “pages” of information per TV 
channel. Another type of service, called videotext, video- 
tex, or viewdata, is brought into the home over cables or 
telephone lines. Like teletext, the service may be used to 
display information. But unlike teletext, videotext en- 
ables a user to conduct two-way transactions. Some 
users shop, perform banking transactions, and pay their 
bills using videotext. Televised information services 
were developed in the United Kingdom during the late 
1960's and in Canada and France during the 1970's. 


Producing television programs 


The production (putting together) of a television pro- 
gram is an extremely complicated process. A program 
requires careful planning, much preparation, and the 
combined efforts of many skilled workers. 

Most television productions take place in television 
studios. But production companies also create TV 
shows in movie studios, on city streets, in stadiums, in 
deserts and jungles, and even underwater. Broadcasters 
telecast some programs /ive (as they happen). Live tele- 
casts include coverage of political conventions, speech- 
es by world leaders, awards presentation shows, and 
sports events. The parts of newscasts in which the an- 
nouncers speak are also live. But most of the news sto- 
ries shown on these programs come from videotape 
recordings. 

Most TV programs—including almost all entertain- 
ment shows~—are prerecorded and then telecast later. 
The recording may be done on videotape or on film. 
Many prerecorded programs are produced from begin- 
ning to end, in the manner of a stage play. Television 
production companies also use the piecemea/ approach 
of the motion-picture industry. In the piecemeal ap- 
proach, each scene is recorded separately and spliced 
(connected together) later. 

The first two parts of this section—Planning and 
preparation and Putting a show on the air—trace the pro- 
duction of a program in a television studio. But much of 
the information under these headings applies to all TV 
productions. The last part of this section describes other 
production methods. 

Planning and preparation. The planning of televi- 
sion shows begins in the programming department of 
the networks and stations that broadcast them. Mem- 
bers of these departments decide what programs their 
companies will telecast. Networks and stations produce 
many programs themselves. Independent producers 
create other programs and sell them to networks and 
stations. In either case, once a programming depart- 
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ment approves an idea for a program, a producer takes 
responsibility for its production. 

The producer usually begins by obtaining a script 
and choosing a director. Sometimes—especially for un- 
complicated shows—producers write their own script. 
They may also serve as their own director—in which 
case they become a producer-director. But more often, 
the producer assigns the scriptwriting to a professional 
writer or team of writers, and the directing to a profes- 
sional director. The producer and director select the fa/- 
ent (actors and other people who will appear on the 
show). The producer also chooses the production spe- 
cialists needed to produce the show. These people may 
include an art director, a costume designer, and a com- 
poser. In addition, the producer works closely with the 
director throughout the production process. The pro- 
ducer of a news program decides which of the day's 
events to include in the newscast and in what order to 
present them. 

Writers prepare the scripts for television programs. A 
television script is a written account of what is to be said 
and done during the program. 

The amount of detail a script contains varies, depend- 
ing on the program. A talk show script, for example, may 
include only the host's opening remarks and some of 
the key questions to ask the guests. During most of the 
show, the host and the guests carry on ad-/ibbed (un- 
planned) conversations. A script for a television drama, 
on the other hand, includes every word to be spoken by 
the cast members. It also describes the actions they are 
to perform. For a newscast, writers prepare the script 
that the announcers read. Reporters usually prepare 
questions and comments for news stories they cover 
outside the studio. 

The director. After the writers finish the script, the di- 
rector reads it and decides how to translate it into an ac- 
tual television program. Directors develop opinions 


A television production 
requires the combined efforts 
of many professionals. News- 
casters must appear natural 
on camera as they read news 
stories from a TelePrompTer 
and take directions from the 
stage manager. 
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about how the characters should speak, move, and gen- 
erally behave. They decide what camera shots will be 
needed to create the effects they visualize. Sometimes, 
the director has an artist prepare a storyboard (series of 
drawings) that shows how key parts of the program will 
look. 

Production specialists. The producer and director call 
on many production specialists to help prepare for the 
program. An art directorand artists and craftspeople 
who work with the art director design and build the 
show's scenery. A costume designer creates or obtains 
costumes needed for the production. A property manag- 
er gets special items called props for the show. These 
items include furniture, vases of flowers, and guns. Spe- 
cialists in technical work also play a key role in the pro- 
duction process. They advise the producer and director 
on what kinds of cameras, microphones, and lights will 
be needed. A production manager, also called a produc- 
tion coordinator, sees to it that all the required equip- 
ment is available when needed. 

Talent is a technical term for all the people who ap- 
pear on television programs. Talent may appear on tele- 
vision as themselves, as do newscasters, sports an- 
nouncers, and talk show hosts. Or a talent may play 
someone else, as does an actor or actress ina TV drama 
or situation comedy. 

Selection of talent ranks among the key steps in the 
planning of a television program. The producer and di- 
rector do this important job. If the talent are big stars, 
they may get television roles because of their fame and 
proven ability. But usually, the talent must audition (try 
out) for the parts they want to play. During an audition, 
the director and producer may ask the talent to take a 
screen test(perform in front of a camera). 

The talent who earn a job get a script so they can 
study their lines. An actor or actress may have less than 
a week to learn the lines for a one-hour drama. Those 
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Production preparations include reporting news stories and videotaping the coverage for 
playback during the newscast, /eft. At the studio, a videotape editor and a reporter work to cut a 


story so that it presents only the most important information, right 


who perform on TV's daily soap operas have only a few 
hours each day to memorize their lines. 

Some television productions make use of cue cards to 
help the talent with their lines. A cue card is a large 
piece of cardboard or similar material with writing on it. 
The writing may be a key word or phrase, or an entire 
passage from a script. An off-camera stagehand holds 
the card up so the talent can see it. 

Television performers who deliver commercials, 
speeches, and news stories often use an aid called a 
TelePrompTer or Autocue. Such devices display the 
words from a script. The display moves continuously, 
giving the talent a line-by-line view of the script. The 
TelePrompTer or Autocue is located so that a person 
reading from it appears to be looking directly at the 
camera. 

Composers and musicians. Most entertainment pro- 
grams include music. A producer and director may de- 
cide they need an original musical composition for their 
show. If so, the producer hires a composer. The com- 
poser meets with the producer and director to discuss 
the theme, mood, and c/imaxes (dramatic high points) of 
the program. Composers base their compositions on 
what they learn about the show. Often, producers and 
directors use existing music for their programs. To do 
so, they must get permission from the holders of the 
copyright on the music, and pay them a fee. 

The producer hires musicians and a conductor to per- 
form the music. For prerecorded shows, the musicians 
often record the music after the actual program is pro- 
duced. Then, technicians combine the music with the 
rest of the program. 

Rehearsals are practice sessions for TV shows. Most 
TV productions require at least one rehearsal. Compli- 
cated productions often require many more. 

During a rehearsal, the talent—under the director's 
guidance— practice their lines and their actions. The di- 


rector also directs the actions of the camera operator 
and other off-camera workers. 

Rehearsal for a dramatic production may begin with a 
script reading. Then, the director may call for a dry run 
(rehearsal without equipment or costumes). Many dry 
runs take place in a rehearsal room. This room has lines 
on the floor that indicate where such things as doors, 
chairs, and tables will be during the actual production. 
A director may watch a dry run through a director's 
viewfinder. This device resembles the viewfinder on a 
still camera. It enables the director to get an idea of how 
scenes will appear on television. 

Finally, the director calls for a dress rehearsal, also 
known as a camera rehearsal, in the studio. The goal of a 
dress rehearsal is to achieve a performance that is the 
same as the final production will be. In fact, directors 
sometimes record both the dress rehearsal and the ac- 
tual production. In reviewing both recordings, directors 
may decide that parts of the dress rehearsal came out 
better than the actual production. They may then substi- 
tute the parts of the dress rehearsal they like for the cor- 
responding parts of the actual production. 

Television rehearsals aim for split-second timing. A 
TV show cannot run even a few seconds past its 
planned time, because that time is set aside for the next 
program. 

Putting a show on the air. When the time comes to 
tape a program, everything needed for the process is 
brought together in a television studio. Workers put the 
scenery and props in place. Other workers set up flood- 
lights and spotlights. Technicians turn these lights off 
and on and brighten and dim them during the produc- 
tion to achieve the desired effect for various scenes. Of- 
ten, a single televised scene requires as many as 20 dif- 
ferent lighting instruments. One or more microphones 
are set up. Workers bring television cameras—usually at 
least two and sometimes four or five—into the studio. 
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Putting a show on the air requires the skills of many workers. Control-room monitors show 
scenes shot by studio cameras and scenes taped earlier. The producers work with the director in 
deciding which scenes go on the air, /eft An audio engineer controls the sound, right 


The people responsible for the technical parts of the 
show's production get ready in the control room. This 
room is located near the site of the telecast. 

Some studios have rows of seats, very much like a 
theater. Visitors can come to these audience areas and 
watch shows being produced. 

Before the show begins, makeup artists apply makeup 
to the talent who will appear on the show. Makeup 
helps people look natural on camera. The talent put on 
special costumes, if the show calls for such costumes. 
Finally, they come into the studio and perform the pro- 
duction before the cameras. 

The cameras used for shooting (making pictures of) 
the production are big instruments. They are mounted 
on wheels so the camera operators can move them 
around the studio to change the direction of their shots. 
Some cameras are operated by remote control from the 
control room instead of by an operator in the studio. 
Cameras can tilt up and down to change the vertical an- 
gles and turn left and right to follow action. In addition, 
cameras can adjust from a close-up to a long-range view 
of a scene by means of a device called a zoom lens. The 
zoom lens enables the camera to vary televised scenes 
without moving. Zooming (moving in and out on scenes) 
is a widely used production technique. 

Microphones. Most studio TV productions involve 
the use of one or more boom microphones. A boom mi- 
crophone is attached to a boom (long metal arm). A wor- 
ker called the boom operator uses mechanical devices 
to move the microphone above and in front of the per- 
son speaking. For dramatic productions, it is essential 
that the microphone stay out of camera view. Imagine a 
dramatic scene in which an actor lies exhausted in a hot 
desert, crying for help. If suddenly the boom micro- 
phone that hangs above him dropped into camera view, 
the scene would look ridiculous. Sometimes, television 
makes use of hidden microphones—either in addition to, 


or in place of, boom microphones. They may be hidden 
in or behind scenery or props or in a talent's clothing. 

Talk shows and other nondramatic productions may 
use boom microphones. But they also use microphones 
that viewers can see. These include desk microphones, 
which stand on desks or tables in front of performers; 
and hand microphones, which performers hold. Anoth- 
er kind of microphone, the /ava/fer, is hung around a 
performer's neck or attached to a performer's clothing. 
It may be in camera view or hidden in the clothing. 

The contro! room. During a television program, scenes 
from each of the studio's cameras appear one at a time. 
Pictures from other video sources, including filmed 
commercials, taped news stories, and images bearing 
titles, also appear on the screen. The job of determining 
which scene appears at a given time is performed in the 
control room. A program may also include sounds from 
several sources. Technicians in the audio contro/ section 
of the control room regulate the sounds. Engineers in 
the control room operate equipment that maintains the 
quality of the pictures and sounds. 

The control room has several monitors (television 
sets). Each monitor shows the scenes from one camera 
or other video source. The director watches the moni- 
tors when choosing which scenes to put on the air. The 
picture that is on the air at any given time appears on a 
monitor called the program monitor, line monitor, or 
master monitor. 

An important piece of equipment in the control room 
is the switcher or vision mixer. This instrument has many 
buttons, including buttons for selecting any of the stu- 
dio cameras and any other picture source. On command 
from the director, a technician called the technical direc- 
tor (TD) or vision engineer presses buttons to change 
the televised scene. The switcher also enables television 
broadcasters to cut(switch instantly) from the program 
to commercials, and back again. 














The switcher also has levers. By moving levers in vari- 
ous ways, the TD can combine scenes from two or more 
cameras or other video sources. The TD can also make 
other changes. These combinations and changes are 
called special effects. They include the dissolve, the su- 
per, the wipe, keying, and digital video effects. 

The dissolve is a gradual change from one picture to 
another in which the two pictures overlap briefly. Direc- 
tors use the dissolve to move smoothly from scene to 
scene and, sometimes, to indicate a passage of time. 

The super, also known as superimposition, is the 
blending together of two scenes. Television often uses 
this device to show dream scenes. One camera shows a 
close-up of the face of the sleeping person, and the oth- 
er shows the scene about which the person is dreaming. 

A wipe is a special effect in which one picture seems 
to push another picture off the screen. A wipe stopped 
halfway is called a sp/it screen. TV productions use the 
split-screen technique to show scenes from two differ- 
ent places at the same time. Other wipes include the cir- 
cle and the diamond, in which the second picture ap- 
pears on the screen as an expanding circle or diamond. 

Keying (sometimes called matting) is a technique that 
is used to show text over a scene. It may also be used to 
change the background in a scene. A camera shoots a 
person against a bright blue or green background, 
which is then replaced by another picture so that the 
person seems to stand in front of the new background. 
TV productions use this technique to place weather re- 
porters in front of maps. 

Digital video effects systems may be part of the 
switcher or separate devices. The TD can use them to 
perform a variety of special effects, including shrinking 
pictures and changing colors in a scene. 

The sound inputs of a television program are con- 
trolled by an instrument called an audio console. An au- 
dio engineer operates this instrument. The audio engi- 
neer pushes buttons and moves levers to choose and 
mix together various audio inputs. For example, a scene 
of two people sitting in an automobile might require the 
audio engineer to mix the sounds of the people's con- 
versation with recorded sounds of the automobile en- 
gine, outside traffic, and background music. The audio 
engineer also controls the volume of sounds. 

Taping the program. Broadcasters usually record live 
programs on videotape at the same time as they telecast 
them. This allows the broadcasters to rerun all or parts 
of a show later. For example, videotaped highlights of 
live telecasts of speeches by world leaders are often 
shown later on newscasts. Videotapes of live sports 
events allow sportscasters to rerun and analyze key 
plays immediately after they happen. This process is 
called instant replay. 

Master control is the electronic nerve center of a tele- 
vision station. Much of the electronic equipment that 
helps create television pictures is there. A program goes 
from master control by cable, satellite, or microwave to 
the transmitter. Then, the transmitter sends it on its way 
to the viewers. Master control also has equipment for 
switching from program to program. The programs in- 
clude those that originate at the station, at network 
headquarters, and at remote locations. 

Other production methods. A television production 
can differ from the method just described in four chief 
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ways. (1) Television producers put some programs to- 
gether piecemeal rather than straight through. (2) They 
shoot many programs on film or videotape rather than 
with TV cameras. (3) They record many programs for 
broadcast later instead of telecasting them live. (4) They 
create programs away from studios. Such programs are 
called remote telecasts. 

The piecemeal approach involves recording a pro- 
gram on videotape or film scene-by-scene with stop- 
downs (pauses) between scenes. Each recorded scene is 
called a fake. If tape is used, the director can play back 
the tape and judge its merits. If the director likes the 
take, the crew goes on to another one. If the director 
does not like it, he or she can call for a retake (shooting 
the scene over again). The piecemeal approach also al- 
lows directors to shoot scenes out of order. If, for exam- 
ple, the first and last scenes of a TV play happen in the 
same location, the director may shoot them one right af- 
ter the other. Upon completion, film or tape editors 
splice all the scenes together in their proper order to 
create a continuous story. 

Filming and taping programs. Many TV producers 
use film or video cameras to create programs that take 
place at several locations. For example, television news 
programs, which report on widely scattered events, use 
film or videotape. In addition, motion-picture studios 
create many entertainment programs with film cameras. 
For more information on such filming, see Motion pic- 
ture (How motion pictures are made). 

After camera operators film a program, broadcasters 
telecast it from a telecine (pronounced 7EHL uh SIHN ee) 
unit, a device that converts film images to TV signals. For 
technical information, see 7e/ecine later in this article. 

Prerecorded telecasts include nearly all entertain- 
ment programs. These programs are produced straight 
through in the television studio and recorded on video- 
tape for later broadcast. The director reviews the fin- 
ished tape, and tape editors correct any major errors in 
it. Then, the tape is played when the program is sched- 
uled for broadcasting. For technical information on 
videotape, see Videotape recording later in this article. 

Remote telecasts. Almost all remote telecasts are 
broadcast live. They include telecasts of sports events 
and political conventions. Producers of these programs 
use regular-sized television cameras. But they also use 
minicams, handheld cameras that are small enough to 
be carried around. Such cameras help TV crews provide 
live coverage from such huge areas as sports fields and 
convention halls. Broadcasters park a remote truck or 
other control vehicle near the place of the telecast. This 
vehicle contains control room and master control equip- 
ment needed to create TV signals. The signals travel by 
microwave, wire, or satellite from the vehicle to the 
transmitter. 

In addition, television crews may use camcorders, 
cameras that contain a videocassette recorder that im- 
mediately captures sound and images on videotape. The 
videotape can be edited later for use in newscasts or 
other programming. 


The U.S. television industry 


The popularity of TV programs in the United States 
created a huge television industry in a short time. In 
1946, there were only six television stations in the United 
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States. Today, the country has more than 1,500 stations. 
About three-fourths are commercial stations, and the 
rest are public stations. 

The number of TV stations accounts for only part of 
television's impact on the American economy. The man- 
ufacture and sales of television sets and broadcasting 
equipment became big businesses because of the rise 
of television. In addition, broadcasting, manufacturing, 
and sales created thousands of new jobs. 

The national networks. About three-fourths of all 
commercial television stations in the United States are 
affiliates of one of the four major national networks— 
ABC, CBS, FOX, and NBC. An affiliate agrees to carry 
programs provided by a network. The ABC television 
network is owned by the Walt Disney Company; CBS by 
Viacom, Inc.; FOX by News Corporation; and NBC by the 
General Electric Company. Two smaller networks, the 
United Paramount Network (UPN) and the Warner Broth- 
ers (WB) Television Network, each broadcast several 
hours of programming per week. Two Spanish-lan- 
guage networks, Univision and Telemundo, supply pro- 
gramming to stations in a number of cities. 

The networks create some of their programs and buy 
others from independent producers. A network pays its 
affiliates for carrying the programs. Sponsors, in turn, 
pay the networks for showing their commercials on the 
stations. 

The success of cable television has reduced the size 
of the broadcast networks’ average audience to about 
two-thirds the audience they attracted in the 1980's. But, 
sparked by laws of supply and demand, advertising rev- 
enue has grown enough to more than offset the loss of 
viewers. Still, a network's success depends on its ability 
to select programs that attract large audiences. The big- 
ger a program’s audience, the more money sponsors 
will pay for the right to show commercials on it. 

Choosing new programs. The TV executives who 
choose network programs know that famous entertain- 
ers and championship sports contests usually attract 
large audiences. But these executives cannot be certain 
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how many viewers other shows will draw. They may be 
helped in choosing programs by specialists in audience 
research, Such specialists collect data about people’s in- 
terests and the kinds of programs they like. These spe- 
cialists also gather the responses of audiences invited to 
view special “pilot” episodes of new programs. Such re- 
search has limited success in predicting a program's 
popularity for various reasons. For example, an audi- 
ence’s response to a single exposure to a program 
might differ from its response to a series. As a result, 
network executives must ultimately rely on their own in- 
tuition in choosing programs. 

Measuring a program's success. The success of a 
program is measured in ratings and share. Ratings 
measure the percentage of all households equipped 
with television that are tuned to a particular program. 
Share measures the percentage of TV homes with a set 
switched on that are tuned to a particular program. 

Nielsen Media Research ranks as the most important 
national audience measurement service. It provides tele- 
vision stations and advertisers with information about 
ratings and share and with demographic data about au- 
diences. Demographic data describe the makeup of an 
audience in terms of gender, age, income, education, 
race, place of residence, and other features. The Arbi- 
tron Ratings Company is the leading American audience 
measurement service at the local level. Advertisers are 
often willing to pay more for certain selected types of 
viewers, such as women 18-49 years old. Therefore, net- 
work programmers choose offerings that will appeal to 
the advertiser's most desired demographic. 

A national audience survey typically consists of about 
5,000 households that are paid a small fee. The viewing 
habits in these households supposedly reflect the habits 
of the entire nation. Networks usually cancel a series 
that receives low ratings, often after only a few shows. 
The most advanced device to measure a TV audience is 
the People Meter, which resembles a TV remote-control 
unit. Family members each press an assigned key on the 
meter to indicate who is watching TV. In this way, the 
People Meter registers the age and gender of a pro- 
gram’s viewers for advertisers. 

Commercial stations. About 1,200 local commercial 
stations operate in the United States. About 75 percent 
of them are affiliates of the four major networks. The 
rest operate independently or as affiliates of the two 
smaller networks. 

An affiliate carries many hours of network programs 
daily. In 1971, however, the Federal Communications 
Commission (FCC)—which regulates broadcasting in the 
United States—limited the amount of network program- 
ming affiliates can carry during prime time. Prime time 
refers to the evening hours, when TV draws the most 
viewers. The FCC ruled that local stations in the nation’s 
50 largest TV markets cannot broadcast more than three 
hours of network programs during prime time (or four 
hours on Sunday). This ruling was designed to force the 
stations to offer a wider variety of programs—especially 
programs of local interest—during prime time. 

Syndicated programming. \n spite of the FCC ruling, 
most non-network programs are old movies, talk shows, 
game shows, and reruns of old network shows. These 
programs are syndicated—that is, sold to the stations in- 
dividually by independent organizations called syndica- 
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tors. Affiliates or independent stations buy syndicated 
programs rather than produce new ones because it is 


| far less expensive. In addition, syndicated programs are 


generally well known. Local stations fill some time with 
shows they produce themselves, especially newscasts. 
Production companies may create television series for 
original distribution through a system known as first-run 
syndication. Examples of such series include “Star Trek: 
The Next Generation,” “Baywatch,” and “Xena, Warrior 


_ Princess.” First-run syndication most often uses an 
_ arrangement called barter sales. Under this arrange- 
_ ment, individual stations acquire programs by splitting 


the available advertising time with the syndicator. The 
syndicator recovers the cost of production by selling na- 


_ tional advertising time. By eliminating the network, a 
_ syndicator can make a greater profit from a popular pro- 


gram. A greater risk of failure falls on the producer and 


_ syndicator, however. The addition of UPN and WB in the 
_ 1990's reduced the market for original syndicated pro- 
gramming by filling much of the available station time. 


Advertising. Both affiliates and independent stations 
sell time to advertisers to cover the costs of their pro- 


- grams. Television commercials appear between and 

_ during most programs. The vast majority urge viewers 
- to buy a product, such as dog food, shampoo, cars, or 
_ insurance policies. At election time, many political can- 
_ didates buy advertising time on television to try to con- 


vince people to vote for them. 
A small percentage of TV advertising provides a pub- 
lic service announcement (PSA). PSA‘s may include mes- 


_ sages urging people to drive carefully, to avoid drugs, 


or to stay in school. They also include announcements 
about local community activities. 

Infomercials. Many commercial stations fill time slots 
not suitable for original or syndicated programming by 
selling broadcast time to companies with products to 
sell. These companies may promote a product in a pro- 
gram called an infomercial. On a typical infomercial, 
which usually lasts 30 minutes, a celebrity or other 
spokesperson demonstrates and endorses a product. 
Direct appeals to purchase the product over the tele- 
phone or through the mail are often part of the pro- 
gram. 

Criticism of commercial television. Commercial tele- 
vision attracts huge audiences. Often, more than 50 mil- 
lion people tune in to a top entertainment show or 
sports event. On a typical day, more than 25 million 
homes have a TV set tuned to one of the major-network 
evening news programs. Thus, it can be assumed that 
large numbers of people like what commercial televi- 
sion offers. Even so, many people criticize its coverage. 
They say that commercial TV provides too many pro- 
grams designed only to entertain, and not enough 
shows that inform, educate, or furnish cultural enrich- 
ment. The critics also claim that much of the entertain- 
ment is of poor quality because it aims at the largest 
possible audience. They express concern that much 
commercial programming has an excess of violence and 
sexual content. They also criticize newscasts for being 
too brief to provide thorough coverage of the news. 

The people responsible for deciding what appears on 
commercial television respond to such criticisms by 
pointing out that commercial TV must sell advertising at 
high prices. To do so, the programs must attract large 
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Home shopping services display items that television viewers 
can purchase by calling a number on the screen. 


numbers of viewers. Many more people watch popular 
shows and brief news reports than watch culturally en- 
riching shows and in-depth news analysis. 

Public stations. More than 350 public TV stations op- 
erate in the United States. These stations create many of 
the programs they show and buy programs from inde- 
pendent producers. Often, a program created by one 
public station is carried by many others. An agency 
called the Public Broadcasting System (PBS) serves as a 
distributor of locally produced public programs. 

Public stations are nonprofit organizations, but they 
need money to cover their production and operating 
costs. The largest part of a station’s funds come from 
viewer contributions. Businesses and foundations also 
help support public television. Local and state taxes help 
pay for many public stations. Stations also get funds 
from the Corporation for Public Broadcasting. 

The Corporation for Public Broadcasting, created by 
Congress in 1967, gets most of its funds from the federal 
government. The corporation helps public stations 
serve their communities through grants for program- 
ming and technical facilities. It also finances the produc- 
tion of programs distributed by PBS and sets policies for 
a national public broadcasting service. 

Cable and satellite systems bring television to the 
home by means of cables or through the air to a satellite 
receiving dish. These services make up a fast-growing 
part of the television industry. 

Most programming for cable and satellite television is 
provided by national program suppliers called program- 
ming services. Each service tries to appeal to a particular 
demographic group or specializes in a particular type of 
programming. Lifetime, a network for women, and BET 
(Black Entertainment Television) are examples of servic- 
es that try to appeal to a certain demographic group. 
CNN (Cable News Network) and Comedy Central are 
services that supply a particular form of programming. 
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For picking up a programming service, the cable or 
satellite supplier pays a charge per subscriber. The sup- 
plier passes on this cost to the consumer. Subscribers 
pay a monthly fee for the basic service plus additional 
fees for special services. Most basic programming serv- 
ices sell advertising to help support their costs. Many 
channels also run infomercials in program-length time 
slots. Some cable services syndicate programs to over- 
the-air broadcast stations. Nonprofit cable channels of- 
fer public affairs programming without advertising. 

Special services include premium channels that a sub- 
scriber can choose to pay for individually. These chan- 
nels usually do not carry advertising. The programming 
features recent motion pictures, and may include spe- 
cials, such as live sports events, music concerts, and 
documentaries. The main premium channels, including 
HBO (Home Box Office) and Showtime, also produce 
original movies and series. This programming does not 
face the same limitations on violence, nudity, and lan- 
guage that are imposed on network programming. 
Some channels offer movies and sports events to the 
subscriber on a pay-per-view basis. A consumer trans- 
mits a special order for the programming, and the 
charge is applied to the next month’s service bill. 

New digital technologies promise to make hundreds 
of additional channels available to the consumer. Pro- 
gramming services hope to use the additional channels 
to introduce new categories of programming and to 
grant consumers greater convenience. One feature, 
near-video-on-demand, involves broadcasting the same 
movie on several channels at the same time, but stag- 
gering the start by an interval of time, for example, 15 
minutes. A viewer would thus never be more than 15 
minutes away from the beginning of the next viewing. 
And if a person’s viewing was interrupted, he or she 
could, upon returning to the television, simply change 
channels and return to approximately the same place in 
the movie. 

Television awards are presented each year by a 
number of organizations. The best-known awards, the 
Emmys, are given by the Academy of Television Arts 
and Sciences and by the National Academy of Television 
Arts and Sciences. The two academies recognize 
achievements of the preceding year in various fields of 
the TV industry. Some local chapters of the National 
Academy also present Emmys for local achievements. 


Television throughout the world 


The popularity of television has created a huge televi- 
sion industry, particularly in such industrial countries as 
Australia, Germany, Japan, and the United Kingdom. In 
such countries, television broadcasting plays a major 
part in the lives of nearly all the people. Television pro- 
grams produced in the United States are sold all over 
the world, and in many countries such programs fill a 
substantial amount of viewing time. 

In Africa. On average, the countries of Africa have 
fewer television stations than those of other regions of 
the world. Most of the stations are government-owned. 
Several countries licensed their first independent sta- 
tions during the 1990’s. Because the people of many 
African countries do not share a common language, 
some stations broadcast programs in several languages. 
Many stations broadcast only a few hours of program- 


ming a day. Some parts of Africa receive no broadcasts 
at all. 

Most countries of Africa provide or receive satellite 
television programming. An Arab satellite, ARABSAT, 
transmits programming throughout Africa, the Middle 
East, and Europe. Gabon transmits programming to oth- 
er African countries via satellite. The United States, In- 
dia, and several European countries also supply Africa 
with satellite television programming. 

In Asia. The television stations in a majority of Asian 
countries are operated exclusively by the government. 
Some countries have only one television network. Cen- 
trally located areas in some rural regions of Asia display 
public television sets for public viewing. Several of the 
former Soviet republics receive relayed transmissions of 
Russian television programming. 

In Japan, almost every household has at least one tele- 
vision set. A public corporation operates two noncom- 
mercial networks in Japan, and the country has many 
privately owned stations as well. In India, a network of 
transmitters is linked through the Indian National Satel- 
lite system (INSAT). The country’s broadcast operations 
include educational programs that provide classroom 
education at all levels. All of China’s television networks 
are operated by the Chinese government. 

In Australia and New Zealand. The largest Aus- 
tralian network, the Australian Broadcasting Corporation 
(ABC), provides national, noncommercial television serv- 
ice. In addition, commercial television is carried in all 
states. Closed-circuit television is used as part of a long- 
distance instructional program called schools of the air. 
These schools transmit lessons directly into the homes 
of children who live in isolated areas, far from any town. 

Television broadcasting in New Zealand is dominated 
by the state-owned Television New Zealand Limited. In 
addition, several private networks offer a variety of pro- 
grams. 

In Europe. Most European countries have at least 
one public broadcasting company and at least one pri- 
vately owned company. In some countries, a govern- 
ment organization or a private organization oversees the 
whole of television broadcasting. The Western Euro- 
pean countries generally have more stations than the 
Eastern European nations, and a greater percentage of 
those stations are independent. Several countries began 
to move away from complete government control of 
television operations in the late 1980's. Many European 
countries, including Germany, Poland, Sweden, and the 
United Kingdom, license television receivers for use. 
People pay a fee to use the receivers that supports the 
cost of programming. Cable and satellite television serv- 
ice are available throughout Europe. 

In Russia, the government operates two public televi- 
sion stations and one educational station. The country 
also has an independent television network and several 
local stations. In the United Kingdom, almost all broad- 
casting is controlled by the British Broadcasting Corpo- 
ration (BBC) or by the Independent Television Commis- 
sion (ITC). The BBC operates two programming channels 
and the ITC operates three. Radio Telefis Eireann (RTE) is 
responsible for most television broadcasting in the Re- 
public of Ireland. 

In Latin America. Most Latin American countries 
have a mix of state-owned and privately owned televi- 
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Dish-shaped antennas for satellite television reception dot the 
side of this apartment building in Albania. Satellite television 
service is available throughout Europe and North America. 


sion stations. In a few countries, the government either 
controls or supervises all television operations. Satellite 
and cable services are available in several countries. 

In Canada. About 300 television stations operate in 
Canada. Nearly all homes in the country have television 
sets. About three-fourths of all Canadian households 
subscribe to cable television services. 

The Canadian Broadcasting Corporation (CBC), a pub- 
licly owned corporation, operates two national televi- 
sion networks. One network broadcasts in English, and 
the other in French. The CBC delivers programs by satel- 
lite to people in northern Canada. Some of these pro- 
grams are in American Indian and Inuit (Eskimo) !an- 
guages. See Canadian Broadcasting Corporation. 

Canada’s other national networks are the CTV Televi- 
sion Network and the Global Television Network. 
Smaller networks operate in several provinces. Privately 
owned stations depend heavily on programs produced 
in other countries, especially the United States. Canadi- 
an homes receive nearly all U.S. network programs. 

International television awards include Italy's Prix 
Italia and Switzerland’s Golden Rose of Montreux. Tele- 
vision producers from many countries submit programs 
for judging for these awards. 
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Effects of television 


In many countries, television ranks as a major influ- 
ence on life. It affects the way people spend their time 
and what and how they learn. TV also affects politics, the 
other media, and sports. Some authorities believe TV 
has a greater influence on young people than on adults. 

Effects on leisure time. Throughout the industrial- 
ized world, watching television is one of the most time- 
consuming leisure activities among adults. It frequently 
takes time away from other activities, such as reading, 
conversation, social gatherings, and exercise. 

Effects on learning. Television can contribute greatly 
to what home viewers learn. It may benefit people by 
widening their experience. On the other hand, TV also 
may contribute to harmful impressions of the world. 

Enriched experience. No communication system has 
ever provided so many people with as wide a range of 
new experiences as television has. Without leaving their 
homes, TV viewers can watch government officials per- 
form important functions and see how people in far-off 
lands look and live. Television takes viewers to deserts, 
jungles, and the ocean floor. A TV viewer can see how a 
famous actor performs the role of Hamlet, and how top 
comedians draw laughter. Television gives its viewers a 
glimpse of real-life tragedy, such as when it covers the 
victims of war, natural disasters, and poverty. It also cap- 
tures moments of great triumph, such as when astro- 
nauts first set foot on the moon. Some authorities, how- 
ever, question how much specific information viewers 
remember from watching television. 

Harmful impressions. Many social scientists believe 
that people will likely form false impressions from 
watching a lot of television. One of these impressions is 
that many people are better off than they are. Another is 
that the world is an unfriendly place, filled with untrust- 
worthy people and risky circumstances. 

Television programs often show people leading more 
glamorous lives and owning more material goods than 
most viewers. In addition, TV commercials constantly 
urge viewers to buy things. Many sociologists believe 
that as a result, the material expectations of TV viewers 
are raised, sometimes to an unrealistic level. One harm- 
ful effect results when people fail to achieve the success 
they see on TV and become dissatisfied or bitter. 

The violent, crime-filled world shown on TV may con- 
tribute to an impression of an evil world. Studies indi- 
cate that people who watch a great deal of television are 
more likely to hold fearful or pessimistic views of the 
world than those who watch less TV. Some researchers 
argue, however, that people who watch a lot of televi- 
sion already hold such views. 

Effects on society. Television has brought about ma- 
jor changes in several parts of society, including politics, 
motion pictures and radio, and sports. 

Politics. Every election year, thousands of political 
candidates use television in their campaigns. They buy 
commercial time to urge voters to support them. They 
also appear in debates with other candidates and an- 
swer interviewers questions about their views. 
Television plays a great role in national elections. Before 
TV, candidates for president, prime minister, or other 
high office tried to make as many personal appearances 
and speeches as possible. Today, candidates reach 
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more voters through a single TV appearance than 
through all the in-person campaigning they do. 

In some countries, including the United States, candi- 
dates can buy TV time for a spot announcement. Spot 
announcements are political messages that generally 
last 30 seconds. In some other countries, such advertise- 
ments are illegal. Instead, broadcasting authorities allow 
the main political parties some free television time to 
present their policies and points of view. 

Television does much to promote interest in politics 
and political issues. But political advertising and news 
coverage on TV also draw criticism. In countries where 
political advertising is allowed, critics say spot an- 
nouncements are too short to allow candidates to dis- 
cuss issues. Instead, candidates use the time to present 
oversimplified statements. Critics also claim that, be- 
cause television time is so expensive, TV campaigning 
gives unfair advantage to the candidates with the most 
money. Critics are also concerned that news programs 
often televise only a sentence or two, called a sound 
bite, from a candidate's remarks. These contrast sharply 
with the long political speeches that are typical of tradi- 
tional in-person campaigning. 

Other forms of entertainment From the 1920's 
through the 1940's, films and radio were the chief forms 
of entertainment for millions of people. Many families 
went to the movies at least once a week. They listened 
to comedies, dramas, and other entertainment pro- 
grams on the radio almost every night. The rise of TV in 
the 1950's caused a sharp drop in movie attendance. 
Since then, the movie industry has frequently faced eco- 
nomic problems. Radio entertainment changed com- 
pletely after TV became a part of everyday life. Almost 
every radio entertainment show went off the air. Record- 
ed music became the chief kind of radio programming. 

National magazines also suffered after the arrival of 
television. Some popular magazines that had circula- 
tions of many millions went out of business when adver- 
tisers shifted large amounts of money to television. 

Professional sports have \ong attracted millions of 
spectators yearly. But many more millions now watch 
the events on television. Television networks and sta- 
tions pay team owners huge amounts of money for the 
right to televise games. These funds, in turn, help own- 
ers pay the huge salaries of today’s professional athletes. 
Television also helps increase the popularity of sports. 
For example, the popularity of American football has 
soared largely because of television. On the other hand, 
minor league baseball lost much of its audience after 
television brought major league games into the home. 

Effects on young people. There is little agreement 
about how television affects young people. Parents have 
long been concerned about the amount of time young 
people spend watching TV. Studies have linked watch- 
ing a lot of television with poor performance in school. 
However, these studies do not prove that TV viewing ac- 
tually causes students to perform poorly. Watching tele- 
vision may simply be an activity preferred by young 
people who do poorly in school. Other studies suggest 
that televised violence encourages aggressive behavior. 


Regulating U.S. television 


The Federal Communications Commission (FCC) 
regulates television—and also radio—broadcasting in 


the United States. An agency of the federal government, 
the FCC issues broadcasting licenses to stations and as- 
signs frequencies on which the stations must broadcast. 
These regulations are needed to maintain order in the 
airwaves. If anyone who wanted to were allowed to 
broadcast and use any frequency, signals would inter- 
fere with each other and make broadcasting impossible. 

The FCC also sets standards for broadcasters. The 
agency cannot censor programs, but it has the power to 
take away, or refuse to renew, a station’s license if the 
station violates the standards too much. The FCC ex- 
pects stations to avoid obscenity and pornography in 
their programs. The agency requires stations to provide 
public services and programs designed to meet the 
needs of their local communities. Another FCC standard 
requires television broadcasters to give equal time to all 
legally qualified candidates for public office. In addition, 
the FCC, along with the Federal Trade Commission 
(FTC), evaluates truthfulness in television advertising. 

Congress can also regulate broadcasting. For exam- 
ple, it passed a law prohibiting cigarette advertising on 
television. The law was based on the government's con- 
clusion that cigarette smoking is harmful to health. In 
1996, Congress passed the Telecommunications Act, 
which required that, by 1998, all new TV sets contain a 
computer chip that would enable parents to block pro- 
grams they considered inappropriate for their children. 
The television industry would rate programs on their ex- 
plicitly violent or sexual content. The chip, popularly 
known as the V-chip (for violence), would block out pro- 
grams as instructed according to the rating. 

Broadcasters and regulations. Broadcasters gener- 
ally oppose government regulations. They say regula- 
tions affecting programming interfere with their rights 
to freedom of expression. Most members of Congress 
disagree, as do many citizens’ groups. They claim that 
because the airwaves are public property, the govern- 
ment must create regulations that serve the public's in- 
terest. 

Program ratings. In 1997, under pressure from the 
public as well as from legislators, most television and 
cable networks adopted a voluntary ratings system. The 
system received FCC approval in 1998. Its purpose is to 
inform viewers of the appropriate audience for a specif- 
ic program based upon its content. The ratings identify 
the program in six possible categories, including TVG 
(suitable for all audiences), TVY7 (inappropriate for chil- 
dren under age 7), and TVMA (for mature audiences 
only). The rating may have one or more additional letters 
attached indicating the nature of the questionable con- 
tent, such as Vfor violence or L for indecent language. 

Under the FCC-approved system, each network evalu- 
ates its own programs and attaches a rating to them that 
is displayed at the start of the program and in all pro- 
gram schedules and promotions. A television with a V- 
chip can block viewing of programs with a certain rat- 
ing. The FCC-approved ratings system is still voluntary, 
however, and a few television networks have instituted a _ 
different ratings system. The V-chip cannot block pro- 
grams on channels not using the FCC-approved system. 


History of U.S. television broadcasting 


The start of broadcasting. Many experimental tele- 
casts took place in the late 1920's and the 1930's. In the 














United States, CBS and NBC in were leaders in experi- 
mental telecasts. The British Broadcasting Corporation 
| (BBC) performed experimental telecasts in the United 

§ Kingdom. But World War II (1939-1945) and economic 
problems afterward caused the BBC to abandon TV ex- 
periments. The United States moved far ahead of the 
rest of the world in TV broadcasting. 

In 1936, the Radio Corporation of America (later RCA 
Corporation), which owned NBC, installed television re- 
ceivers in 150 homes in the New York City area. NBCs 
New York station began experimental telecasts to these 
homes. A cartoon of Felix the Cat was its first program. 
NBC established the first regular TV broadcasts in the 
United States in 1939. The United States entered World 
War Il in 1941. Television broadcasting was suspended 
until after the war ended in 1945. 

The television boom. The national networks—all 
_ based in New York City—resumed broadcasting shortly 
after the war. At first, their telecasts reached only the 
Eastern Seaboard between Boston and Washington, 
| D.C. But by 1951, they extended coast-to-coast. TV sta- 
tions sprang up throughout the country. Entertainment, 
news, special events, and sports contests replaced the 
simple, largely experimental, prewar shows. 

The American people became fascinated with the 
idea of having so wide a range of visual events available 
in their homes. The demand for TV sets became enor- 
mous. In 1945, there were probably fewer than 10,000 
sets in the country. This figure soared to about 6 million 
_in 1950, and to almost 60 million by 1960. In TV's early 
_days, people who had no set often visited friends who 
_had one just to watch television. Also, many stores 
placed television sets in windows, and crowds gathered 
on the sidewalk to watch programs. 

Early programs. Milton Berle became the first televi- 
sion entertainer to attract a huge, nationwide audience. 
_His show, “The Texaco Star Theater,” was filled with zany 
comedy routines. It ran from 1948 to 1956, and often at- 
tracted 80 percent of the TV audience. “I Love Lucy,” star- 
_ring Lucille Ball, went on the air in 1951. This early situa- 
_ tion comedy also attracted a huge following. Westerns, 
such as “Gunsmoke” and “Have Gun Will Travel,” became 
popular in the mid-1950's. Other popular early entertain- 
_ment programs included Ed Sullivan's variety show, “The 

Toast of the Town’; the comedy-variety program “Your 
| Show of Shows,” starring Sid Caesar; professional 
wrestling matches; and quiz shows offering prizes of 
| thousands of dollars. A major scandal hit TV in 1959, 
when it was learned that quiz show producers had 

helped some contestants answer questions. 
Coverage of special events did much to widen TV's 
appeal. In 1951, TV broadcast the Kefauver hearings, in 
which U.S. Senator Estes Kefauver and his Senate com- 
mittee questioned alleged mobsters about organized 
crime. In 1954, TV covered the Army-McCarthy hearings. 
Viewers watched spellbound as Senator Joseph R. Mc- 
Carthy accused the U.S. Army of “coddling Communists,’ 
and the Army charged McCarthy's staff with “improper 
conduct.” The hearings reached a dramatic climax when 
Joseph Welch, a soft-spoken lawyer for the Army, and 
the outspoken McCarthy clashed in an emotion-filled ar- 
gument (see McCarthy, Joseph R)). 

The 1960's opened with a milestone of television 
broadcasting. During the fall of 1960, presidential candi- 
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Hank Walker, Life Magazine, © Time, Inc. 
TV coverage of the Army-McCarthy hearings of 1954 
brought a major historical event into millions of homes. The 
dramatic hearings included charges by U.S. Senator Joseph R. 
McCarthy, right that the Army was “coddling Communists.” 


dates John F. Kennedy and Richard M. Nixon faced each 
other and the nation in a series of TV debates. It marked 
the first time presidential candidates debated on TV. 
Many people believe the debates made an important 
contribution to Kennedy's victory in the 1960 election. 

Popular entertainment remained the major part of 
television’s coverage during the 1960's. But TV also re- 
flected the turmoil that marked American life. President 
Kennedy was assassinated on Nov. 22, 1963. Two days 
later, millions of viewers witnessed one of the most star- 
tling scenes ever shown on television. In full view of TV 
cameras, Jack Ruby shot and killed accused Kennedy as- 
sassin Lee Harvey Oswald as the police were taking Os- 
wald from one jail to another. 

From the mid-1960's on, television regularly brought 
viewers battle scenes from the Vietnam War. The con- 
flict was sometimes called “the first war to be fought on 
television.” Television viewers also watched war protest- 
ers demonstrate—sometimes violently—and witnessed 
bitter debates over the war policy of the United States. 
Civil rights protests by African Americans and other mi- 
nority groups also became part of TV coverage. 

Originally, broadcasters avoided controversial 
themes, such as abortion, alcoholism, divorce, drug 
abuse, political satire, prejudice, and sex. They feared 
such themes would result in a loss of viewers. But in the 
late 1960's, broadcasters found that they could deal with 
controversial themes and still draw big audiences. The 
comedy show “Rowan and Martin’s Laugh-In” included 
many jokes about sex and much political satire, and it 
became the top-rated show of the late 1960's. 

The 1970's established television entertainment as a 
reflector, and often a leader, of public opinion and so- 
cial customs. Such programs as “All in the Family” and 
“The Mary Tyler Moore Show’ and many movies made 
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for television continued to examine controversial social 
issues. Public television proved that TV can be an enter- 
taining form of education when the children’s program 
“Sesame Street” gained widespread popularity. Inves- 
tigative news shows—such as “60 Minutes” and “20/20" 
—provided a means for network news departments to 
increase their scope. These news departments expand- 
ed from simply reporting the news to investigating and 
originating newsworthy information. 

In the late 1970's, broadcasters began to present an in- 
creasing number of made-for-TV movies, serialized dra- 
mas called miniseries, and other special programs. The 
most popular such presentation was Roots, an eight-part 
drama tracing the history of an African American family 
from slavery to freedom. 

The 1980's and 1990's saw network entertainment ad- 
just for changes in national taste and the competition 
provided by the new networks and by cable. Comedy 
programs used more sexual humor. Such shows were 
led by “Married ... with Children,“ which featured a fam- 
ily whose members often openly expressed dislike for 
each other. This show was intended as a reaction to the 
model family represented by “The Cosby Show,’ the 
most successful comedy of the mid-1980's. 

Television producers transformed the hourlong dra- 
ma in the 1980's. Such dramas previously told single sto- 
ries always featuring the same lead characters. The new 
form featured multiple characters and storylines in 
which the lead characters changed from week to week. 
These shows also depicted more graphic violence, sexu- 
al situations, and coarse language. Notable dramas of 
this type included the groundbreaking police show “Hill 
Street Blues” and the medical drama “St. Elsewhere.” 

Many people believed, however, that television had 
gone too far in presenting controversial themes. In par- 
ticular, the amount of violence and sex on TV drew criti- 
cism (see the section Te/evision ratings in this article). 

As more of the viewing audience became attracted to 
cable and to the smaller networks, the major networks 
struggled to find hit shows. Hits had become crucial to a 
network's entire economic structure. This situation re- 
sulted in tremendous salaries and fees for the talent and 
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An experimental telecast of the late 
1920's showed a statue of the comic strip 
character Felix the Cat. 





Milton Berle became the first big TV 
star. His zany comedy show drew a 
huge audience during the early 1950's. 


studios associated with a hit show. In the late 1990's, 
producers of the dramatic series “ER” commanded the 
highest price ever per episode. Jerry Seinfeld, the star 
and producer of the popular comedy “Seinfeld,” was 
paid $1 million per episode for his show’s final year of 
production in 1997-1998. 

In the 1980's and 1990's, viewer erosion, along with 
the cost of keeping hits on the air, forced networks to 
develop less expensive forms of programming to main- 
tain profits. The networks increasingly turned to news 
and other “reality-based” programs instead of costlier 
situation comedies, dramas, or television movies. For ex- 
ample, the networks added more prime-time news mag- 
azine shows, such as “Dateline NBC’ and “PrimeTime 
Live,” to their schedules. Another reality-based program 
was “Cops,” in which camera crews followed real police 
officers through their day. Still another was “America’s 
Funniest Home Videos,” which featured amusing home 
movies submitted by ordinary people. 

Also in the 1990's, the great number of channels avail- 
able on cable and satellite television gave birth to nar- 
rowcasting. This practice targeted specific interest 
groups rather than trying to capture large audiences. 


Creating television signals 


The first step in sending pictures and sound is chang- 
ing the light and sound waves from a scene into a televi- 
sion signal. This signal begins when light from the scene 
enters a television camera. The camera changes the light 
into electronic signals. At the same time, a microphone 
picks up the sounds and changes them into electronic 
signals. Television engineers call the signals from a cam- 
era video and the signals from a microphone audio. 

This section describes how a TV camera creates video 
signals. It also explains how video signals are produced 
by telecine and videotape. TV audio signals are created 
in the same way as radio signals. For information on this 
process, see Radio. 

To capture motion, the television camera shoots many 
pictures every second, just as a motion picture film cam- 
era does. A TV camera divides a picture into several 
hundred thousand tiny parts by a process called scan- 
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“The $64,000 Question’ was one of several 
television quiz shows of the 1950's that of- 
fered valuable prizes to contestants. 





| ning. As the camera scans the picture, it creates elec- 
tronic signals from each tiny part of the picture. 

TV stations in most countries broadcast composite 
| color video signals. These video signals produce a color 
) picture when received ona color television set, and they 
produce a black-and-white picture on a black-and-white 
s FV set. 
| Color TV uses the three primary colors in light—red, 
blue, and green—to produce full-color pictures. The 

proper mixture of these three colors can produce any 

| color of light. For example, a mixture of red and green 
| light produces yellow light. Equal amounts of red, blue, 
| and green light produce white light. 
The television camera. In producing a composite 
| color video signal, the TV camera must (1) capture the 
| image of the scene being telecast; (2) create video sig- 
nals from the image; and (3) encode the color signals for 
transmission. To perform these tasks, a television cam- 
| era uses a lens, a system of mirrors and filters, image 
| sensors, and complex electronic circuits. 

Capturing the image. The lens gathers the image (pic- 
ture) of the scene in front of the camera. Like the lenses 
| in other cameras and the human eye, the TV lens focus- 
| es (collects and bends) the light from the scene to form a 
sharp image. This image contains all the colors of the 
scene. To produce color signals, however, the camera 
_must split the full-color image into three separate im- 
| ages—one for each primary color. 
| Most TV cameras use two dichroic mirrors to split the 
| image into the primary colors. These mirrors, like the 
color filters used in photography, reflect light of only 
| one color and let other colors through. The first mirror 
| reflects the blue image and allows red and green light 
to pass through. The second mirror reflects the red im- 
age, leaving only the green image. Other mirrors reflect 
each image to a separate image sensor. In many cam- 
eras, this color separation is done by color filters and 
) prisms contained in a small compartment called the 
prism block. 

Creating the video signals. An image sensor changes 
_the light image into electronic signals. A black-and-white 

camera has only one sensor. Most high-quality color 
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| Vietnam War scenes first came on TV 
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“All in the Family” became a hit show during 
the 1970's. The program combined comedy 
with the treatment of controversial topics. 
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cameras have three sensors. These sensors create a sep- 
arate electronic signal for each of the three primary col- 
ors. Many small, lower-quality, portable cameras are 
equipped with a single sensor. This sensor has many 
thin red, blue, and green filter stripes on its surface. The 
stripes divide the light into the three primary colors, and 
the sensor then converts each of the colors into a sepa- 
rate signal. 

Two types of image sensors may be used in television 
cameras. Tube cameras contain improved versions of a 
vacuum tube called a vidicon. Solid-state cameras con- 
tain electronic sensing mechanisms called charge-cou- 
pled devices (CCD's). Solid-state cameras are smaller, 
lighter, and more reliable than tube cameras. Tube cam- 
eras, however, produce more accurate colors and 
sharper pictures. This section describes the working of 
one sensor in cameras that have three. 

A vidicon tube has a glass facep/ate at its front end. In 
back of the faceplate is a transparent coating called the 
signal plate. A second plate, known as the target, lies be- 
hind the signal plate. The target consists of a layer of 
photoconductive material, which conducts electric cur- 
rent when exposed to light. At the rear of the tube is a 
device called an e/ectron gun. 

Light from the image reaches the target after passing 
through the faceplate and signal plate. The light causes 
negatively charged particles called e/ectrons in the pho- 
toconductive material to move toward the signal plate. 
This movement leaves the back of the target with a posi- 
tive electric charge. The strength of the positive charge 
on any area of the target corresponds to the brightness 
of the light shining on that area. The camera tube thus 
changes the light image gathered by the lens into an 
identical electric image of positive charges on the back 
of the target. 

The electron gun shoots a beam of electrons across 
the back of the target. The beam moves across the target 
in an orderly sequence called a scanning pattern. As the 
beam moves across the target, it strikes areas with dif- 
ferent amounts of positive charge. Areas of the target 
that have the strongest charge attract the most electrons 
from the beam. This occurs because particles of unlike 
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electric charge attract each other. Other areas of the tar- 
get attract fewer electrons. The electrons from the beam 
move through the target and cause an electric current to 
flow in the signal plate. The voltage of this current 
changes from moment to moment, depending on 
whether the beam is striking a bright or dim part of the 
image. This changing voltage is the video signal from 
that camera tube. 

A charge-coupled device is a silicon chip with tiny, 
square photoconductive e/ements (parts) arranged on its 
surface. Light falling on an element (also called a pixel) 
causes electrons to flow into the element's capacitor, a 
device that stores an electrical charge. As more light 
falls on the element, more electrical charge accumulates 
in the capacitor. The CCD thus changes the light coming 
through the camera lens into an identical electric image. 
The CCD then reads out the image by releasing the 
charge stored in each capacitor to cause an electric cur- 
rent to flow. This current is the video signal from that 
CCD. The CCD releases the capacitor charges according 
to the scanning pattern. 

Most television systems use interlaced scanning. A 
scanning beam scans every other line of the picture, be- 
ginning at the top left corner of the screen as seen by a 
viewer. After it reaches the bottom right corner, the 
beam returns to the starting point and scans the remain- 
ing lines, again from top left to bottom right. 

The scanning pattern of TV cameras in North Ameri- 
ca, most of South America, and Japan and several other 
Asian countries was developed in the United States as 
the NTSC (National Television System Committee) sys- 
tem. It is made up of 525 lines (262 1/2 odd-numbered 
and 262 1/2 even-numbered lines). The camera com- 
pletes one field each time it scans 262 1/2 lines. Two 
fields make up a complete television picture, called a 
frame. The camera scans so quickly that it produces 30 
complete frames in a second. This speed is fast enough 
so the picture shows moving images smoothly. The 
scanning patterns of TV cameras throughout the rest of 
the world use one of two other systems: PAL (phase al- 
ternating Anes), which originated in Germany, and SE- 
CAM (sequence électronique couleur avec mémoinr), 
which originated in France. Both systems display 625 
lines per frame at 25 frames per second. 

In all three systems, each of the three image sensors 
converts one of the three primary colors to an electronic 
signal by means of the scanning process. Wires carry 
the signals to electronic circuits in the camera that am- 
plify (strengthen) them. The three signals then go to the 
encoder. 

Encoding the color signals. At the encoder, the three 
electronic signals are combined with other signals to 
produce a composite color video signal. The first step in 
this process involves combining the three electronic 
signals into two color-coded signals and a black-and- 
white signal. The two color-coded signals are called 
chrominance signals, and the black-and-white signal is 
known as a /uminance signal. A circuit in the encoder, 
called the matrix, performs this function. 

The encoder then combines the chrominance and lu- 
minance signals and adds a color burst and synchroniz- 
ing signals. The color burst enables a color TV set to 
separate the color information in the chrominance sig- 
nals. This information, along with the luminance signal, 


produces a full-color picture on the TV screen. A black- 
and-white set uses only the luminance signal. The syn- 
chronizing signals enable the TV set to repeatedly re- 
turn to the beginning of each scan line and field without 
interruption. 

Telecine is equipment that transfers motion pictures 
or slides into TV signals. The name comes from the 
word te/evision and the word cinema, which refers to 
film. Telecine uses a combination of film and slide pro- 
jectors and a single television camera to create such sig- 
nals. A typical telecine unit, often called a film chain, 
consists of two motion-picture projectors, a slide pro- 
jector, a multiplexer, and a telecine camera. The 
multiplexer is a system of mirrors that directs the images 
from film or slides into the telecine camera. The camera 
then converts these images into video signals. 

Videotape recording stores television pictures and 
sound as magnetic impulses on tape. The video signals 
are usually recorded as diagonal tracks in the center of 
the tape, and sound and control signals are recorded 
along the tape’s edge. Unlike film, which must be devel- 
oped before showing, a videotape can be played back 
immediately. 

Computer-generated video. Character generators 
and video paint boxes are electronic devices that can 
generate letters or pictures. TV productions use these 
graphics devices to create a variety of materials, includ- 
ing advertisements and weather maps. 

Computers have been used to produce animated car- 
toons for many years. Other television shows have used 
computer-generated images for special effects. Today, 
fast computers and clever computer programs can be 
used to create video that is more realistic than ever be- 
fore. Computer functions enable TV crews to mix such 
video with natural video captured by television cameras. 


Transmitting television signals 


Television signals must be transmitted to the televi- 
sion receiver. Some signals are broadcast through the 
air. Engineers at a television station use a device called a 
transmitter to produce a TV signal from separate audio 
and video signals. The signal is then carried by wire to 
an antenna and broadcast. The signal is called an e/ec- 
tromagnetic wave. Such waves travel through the air at 
the speed of light, about 186,282 miles (299,792 kilome- 
ters) per second. But the strength of the signal decreas- 
es the farther it travels. The signal can be received clear- 
ly only up to a distance of about 150 miles (240 
kilometers). To send TV signals farther, other means of 
transmitting must be used. These include coaxial cable 
and fiber-optic cable, microwaves, and satellites. 

Broadcasting. Before a TV signal is broadcast, the 
transmitter boosts its frequency (rate of vibration) to the 
proper broadcast band, the region allocated for TV 
transmission on a particular channel. A TV signal needs 
a high frequency to carry the picture information 
through the air, and it must be transmitted within a cer- 
tain frequency so that it does not interfere with other 
signals in the air. The transmitter amplifies the signal so 
it has enough power to reach a large area. The signals 
can then be received by TV antennas in the area. 

The transmitter increases the frequency of both the 
video and audio signals by a process called modulation. 
High-frequency electromagnetic waves, called carrier 














waves, are first generated by the transmitter. The transmit- 
ter uses the video signal to vary the amplitude (strength) 
of the carrier waves to produce the video part of the TV 
signal. This process is called amplitude modulation (AM). 

The transmitter uses the audio signals to modulate an- 
other carrier wave, which becomes the audio part of the 
| TV signal. This process, called frequency modulation 
| (FM), shifts the frequency of this carrier wave slightly. 
| The transmitter then combines the modulated video and 
) audio carrier waves to form the TV signal. This signal is 
| then amplified to a power of 1,000 to 100,000 watts. 
| Avwire called the transmission line carries the signal 
} to the transmitting antenna. This antenna releases the 
signal into the air. Television stations erect their anten- 

}, nas on high buildings or towers so that the signal can 

| reach as far as possible. The maximum range of most 

} television signals is from 75 to 150 miles (120 to 240 kilo- 
meters). 

| _ Television stations in the same area transmit on differ- 
| ent frequencies so their signals do not interfere with 

} one another. The group of frequencies over which one 
station broadcasts is known as a channel. 

Throughout the world, television stations broadcast in 
_the VHF (very high frequency) and UHF (ultrahigh fre- 

) quency) bands. VHF refers to signals with a frequency 

| from 30 to 300 megahertz (million vibrations per sec- 

| ond). UHF signals have a frequency from 300 to 3,000 
megahertz. 

! In North America, 82 channels are available for over- 

| the-air broadcasting. Channels numbered 2 through 13 

| operate on the VHF band, and channels numbered 14 

through 83 are on the UHF band. Broadcasts on the UHF 

| band are less susceptible to electromagnetic interfer- 

| ence than VHF broadcasts are. 

Coaxial cable and fiber-optic cable carry television 
signals for long distances or to areas that have difficulty 
receiving signals. In some countries, television networks 
send programs to their affiliated stations through coaxial 
§, cables. The affiliates then broadcast the programs to 
}, their viewers. Cable television systems use coaxial or 
fiber-optic cables to carry signals to the homes of sub- 
scribers. See Coaxial cable; Fiber optics. 

Microwaves are electromagnetic waves similar to 
television signals. In some countries, relay towers 
spaced about 30 miles (50 kilometers) apart across the 
country carry programs from the networks to affiliate 
stations on these waves. Equipment in a tower automati- 
cally receives, amplifies, and then retransmits the mi- 
| crowave signal to the next tower. The affiliate stations 
change the microwave signals back into TV signals. 

Satellites carry television signals between stations 
where cables or microwave towers cannot be built. For 
- example, satellites relay signals across oceans. Satellites 
work like relay towers in space. They receive coded TV 
signals from a special earth station, amplify them, and 
send them on to another earth station. The two stations 
may be thousands of miles or kilometers apart. News 
correspondents working in remote locations sometimes 
use portable satellite links with dish-shaped antennas to 
transmit live reports via satellite to their broadcasting 
companies. 

Satellite television systems use direct-broadcast satel- 
| lites(DBS) to carry signals directly to the homes of sub- 

) scribers. Such signals are received by dish-shaped an- 
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tennas. Many older antennas measure about 10 feet (3 
meters) across. Some newer home antennas measure 
only 18 inches (45 centimeters) across. 


Receiving television signals 


The television signals from a transmitter are fed into a 
home TV set through a receiving antenna (also called an 
aerial), a cable, or a satellite dish. A television receiver 
decodes the signals and changes them back into copies 
of the light and sound waves that came from the original 
scene. 

The scanning process used in a TV set rapidly puts 
the tiny parts of the picture back together piece by 
piece. The process works so seamlessly that the viewer 
seems to see only a complete picture. In reproducing 
the television program, a TV set uses a tuner, amplifiers 
and separators, and a picture tube or projection system. 

Receiving equipment includes antennas and satel- 
lite dishes. A good antenna collects a strong enough 
television signal for the receiver to produce a picture. A 
simple indoor antenna, commonly called rabbit ears, 
picks up a strong enough signal within a few miles or 
kilometers of the transmitter. At greater distances, a 
more elaborate antenna mounted on the roof may be 
needed. The best reception results when the antenna is 
pointed toward the desired station. Some antennas can 
be rotated by remote control to align them with widely 
separated stations. 

Cable television signals are transmitted from a station 
that uses satellite dishes to receive special program- 
ming signals from transmission satellites. Satellite dishes 
for DBS reception are installed so that they aim at a spe- 
cific point in the sky, from which a satellite in a fixed or- 
bit sends out signals. 

Tuner. Signals from an antenna are fed into the set's 
tuner. The tuner selects only the signal from the station 
the viewer wants to receive, rejecting all others. On 
some TV sets, especially older ones, the viewer first se- 
lects the VHF or UHF function, then turns a dial or knob 
on the set to select a channel. With most newer models, 
the viewer uses a remote control device with buttons 
that can select channels in any frequency. 

Most TV sets also have a cable-ready tuner, which can 
receive from about 70 to well over 100 channels. By 
switching the TV set to this tuner, most cable-TV sub- 
scribers can view basic cable programming. Signals for 
premium and pay-per-view channels are scrambled by 
the cable supplier so that people cannot view the pro- 
gramming without paying for it. A device commonly 
called a set-top box, cable box, or descrambler unscram- 
bles the signal so that such programs may be viewed. A 
set-top box may be rented from a cable company, or it 
may be purchased. People who purchase their own box 
are expected to inform their cable company. An ad- 
dressable set-top box enables the viewer to key in a re- 
quest for a pay-per view event. The cable supplier then 
turns the descrambler on when the program begins and 
off when it ends. 

Satellite television reception also requires the use of a 
set-top box. The box decodes the signals received by the 
satellite dish, and allows access to premium and pay- 
per-view programming. 

Amplifiers and separators. From the tuner, the tele- 
vision signal goes to a group of complicated electronic 
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Color television transmission begins with a television camera, above /eft 
A mirror system breaks light from a scene into the three primary colors of 
light—red, blue, and green. At the same time, a microphone changes sounds 
into audio signals. Camera tubes or charge-coupled devices then convert the 
color light images into video signals. These signals go to the encoder, above 
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a camera tube, far right 
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circuits in the set. These circuits amplify the signal and 
separate the audio and video portions of it. The audio 
signals are changed into sound waves by the speaker. 
The video signals go to the picture tube, also called the 
kinescope, where they re-create the picture. 

A color set has circuits that use the color burst to sep- 
arate the video signal into the two chrominance signals 
and the luminance signal. Another group of circuits, 
called the decoder or matrix, transforms these signals 
into red, blue, and green signals that duplicate the sig- 
nals from the three camera tubes. 

The picture tube transforms the video signals into 
patterns of light that duplicate the scene in front of the 
camera. One end of the picture tube is rectangular and 
nearly flat. This end forms the screen of the television 
set. Inside the set, the picture tube tapers to a narrow 
neck. The neck of a color picture tube holds three elec- 
tron guns—one each for the red, blue, and green sig- 
nals. A black-and-white tube has only one electron gun. 

Each electron gun in a color picture tube shoots a 
separate beam of electrons at the screen. Each beam 
scans the screen just as the beam in each camera tube 
scanned its target. The synchronizing signal, which is a 
part of the video signal, ensures that the picture tube’s 


center, which produces a composite color signal. The transmitter, above 
right, combines the audio and video signals for broadcast from the antenna. 
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scanning pattern follows exactly the pattern used by the 
camera. The beams must be in step with each other to 
produce a steady, undistorted picture. 

The screen of a color tube is coated with dots or 
stripes of red, green, and blue chemicals called phos- 
phors. These chemicals glow with their respective color 
when struck by an electron beam. A metal plate perfo- 
rated with thousands of tiny holes lies about 5 inch (13 
millimeters) behind the screen. This plate is called the 
shadow mask. \ts holes keep the beams from hitting any 
color phosphors but their own. 

The amount of light given off by the phosphors de- 
pends on the beams strength at the instant it strikes 
them. Because the beams strength is controlled by the 
video signal from the camera, the phosphors are bright 
where the scene is bright and dark where the scene is 
dark. When the TV set shows a color program, the three 
colored phosphors seem to blend together to produce 
the colors in the original scene. The phosphors appear 
to produce only differing amounts of white light when 
showing a black-and-white program. 

Projection television systems use three small, high- 
density cathode ray tubes to project the television pic- 
ture onto a screen. A front-projection system projects a 
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How color television is received 
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A color television receiver, diagramed above, picks up television 
signals with its receiving antenna. The signals travel to the tuner, 
which selects the desired station. Electronic circuits within the TV 

set separate the television signal into audio and video signals. The | 
set amplifies the audio signal and changes it into sound. A decoder 
changes the video signals into primary color signals. Three electron 
guns in the picture tube—one for each primary color—scan the 
screen. The screen is covered with tiny red, blue, and green phos- 
phors. When struck by a beam, the colored phosphors glow and 


Electron beams 


Shadow mask 








form the color picture. 


The picture tube screen, a part of which is shown at 
the right, has more than 300,000 colored phosphors 
arranged in groups of three on its surface. A metal shad- 
ow mask behind the screen has holes that keep each 
electron beam in line with its own color phosphors and 
away from phosphors of other colors. 


picture from in front of the screen. In a rear-projection 
system, the tubes project images onto the back of a 
screen. Rear-projection sets typically employ mirrors to 
reflect the image toward the screen. A rear-projection 
TV set takes less space than a front-projection system. 

Front-projection displays produce a lower light out- 
put, and so viewing is best in a dark room. Rear- 


_ projection displays are direct-view monitors that can be 


watched in a variety of lighting conditions. Projection 
televisions can provide a better viewing experience for a 
large group of people. Large screen displays are also 


_ useful for business applications, such as 


videoconferencing. 
The development of television technology 


Early development. Many scientists contributed to 
the development of television, and no one person can 
be called its inventor. Television became possible in the 
1800's, when people learned how to send communica- 


_ tion signals through the air as electromagnetic waves. 


This process is called radio communication. For details 
on its development, see Radio (History). 

The first radio operators sent code signals through 
the air. By the early 1900's, operators could transmit 
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words. Meanwhile, many scientists had done experi- 
ments involving the transmission of pictures. As early as 
1884, Paul Gottlieb Nipkow of Germany had invented a 
scanning device that sent pictures over short distances. 
His system worked mechanically, rather than electroni- 
cally as television does. In 1922, Philo T. Farnsworth of 
the United States developed an electronic scanning sys- 
tem. In 1925, John Logie Baird, a Scottish engineer, gave 
the first public demonstration of a mechanical television 
system. Vladimir K. Zworykin, a Russian-born American 
scientist, invented the iconoscope and the kinescope in 
1923. The iconoscope was the first television camera 
tube suitable for broadcasting. The kinescope is the pic- 
ture tube used in TV receivers. Zworykin demonstrated 
the first completely electronic, practical television sys- 
tem in 1929. 

Technological advances made during the 1950's 
and 1960's helped improve the physical quality of tele- 
casts. At first, most telecasts were live productions or 
programs made from film. The film took time to devel- 
op. Also, the equipment and techniques used yielded 
pictures and sounds of poor quality. Videotaping of pro- 
grams began in the mid-1950's and became a major pro- 
duction method. Videotapes can be played back imme- 
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Important dates in television 


1929 Vladimir K. Zworykin demonstrated the first practical, all- 
electronic television system. 

1936 BBC made the world’s first regular telecasts, in the United 
Kingdom. 

1948 A television boom began in the United States. It resulted in 
making television part of most U.S. homes by 1960. 


1951 The first nationwide telecast in the United States showed 
President Harry S. Truman opening the Japanese Peace Treaty 
Conference in San Francisco. 


1953 Regular color telecasts began. 


1965 Early Bird, the first commercial communications satellite, 
relayed TV programs between the United States and Europe. 


1967 Congress established the Corporation for Public Broad- 
casting to help direct and finance public TV stations in the 
United States. 


1969 TV viewers saw the first moon landing by astronauts. 


1977 The miniseries became a popular U.S. TV format with the 
broadcast of Roots over eight nights. 


1989 The world’s first high-definition television (HDTV) broad- 
casts began in Japan. 


1993 The Fox network began to broadcast programs seven 
nights per week, becoming the first new national network in 
the United States since the 1950's. 


1993 The International Organization for Standardization ap- 
proved a standard for data compression for digital television 
systems. 


1996 The FCC adopted a group of standards for digital and 
high-definition television broadcasting in the United States. 


1997 A worldwide audience estimated at 2 } billion people—the 
largest audience in TV history—watched the funeral services 
for Diana, Princess of Wales. 


1998 The FCC adopted a voluntary rating system for U.S. televi- 
sion programming. 

1998 High-definition television (HDTV) broadcasting began in 
the United States. 





diately after taping. They produce good quality pictures 
and sounds, and allow flexibility in program scheduling. 
Later, scientists developed equipment and techniques 
that improved the quality of filmed shows. 

Early Bird, the first commercial communications satel- 
lite, was Jaunched in 1965. Satellites made worldwide 
television broadcasting possible. Today, viewers can see 
such events as the Olympic Games as they happen. 

Videocassette recorders skyrocketed in popularity in 
many industrial countries during the 1980's. Many view- 
ers enjoyed renting pretaped motion pictures and 
watching them at home. Also in the 1980's, satellites 
gained importance in distributing television programs 
to cable systems, broadcasting stations, and home sub- 
scribers. 

In TV's early days, most screens measured 7 or 10 
inches (18 or 25 centimeters) diagonally. Today, 27-inch 
(69-centimeter) screens are common, and conventional ; 
televisions are available with screens as large as 40 inch- 
es (100 centimeters). In the 1970's, manufacturers intro- 
duced front-projection television systems, which 
beamed programs onto a screen as large as 7 feet (2 me- 
ters) measured diagonally. Today, rear-projection televi- 
sions are more popular, and the screens of these TV 
sets commonly measure from 48 inches to 60 inches 
(122 centimeters to 180 centimeters) diagonally. Other 
TV sets, small enough to fit in a pocket, have screens 
measuring about 3 inches (7.6 centimeters) diagonally. 

Improvements in broadcasting and receiving equip- 
ment help provide much clearer pictures than in the 
past. In early days, all programs were telecast in black 
and white. Color television broadcasts began in 1953. 
Today, most programs are telecast in color. 

Digital television represents one of the biggest 
changes in television since the introduction of color in 
the 1950's. Digital systems convert television signals into 
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A projection television set 
has a larger screen than a con- 
ventional television. In this 
rear-projection set, cathode 
ray tubes project the image 
onto the back of a screen. 























sequences of 1's and 0's—that is, the same numerical 
code used by computers. Each of the 1’s and 0’s is called 
a bit, which is short for binary digit. Digital systems pro- 
vide stronger and more reliable signals. Such signals are 
less likely to be disrupted by electrical interference from 
appliances and thunderstorms or by reflections from tall 
buildings and aircraft. 

Digital systems also improve TV pictures by making it 
possible for television signals to carry more information. 
Digital systems use a technique called data compression 
that removes unnecessary information from the signal. 
For example, a frame of a movie or a television signal 
usually resembles the one before it. Digital systems take 
advantage of digital memory in the receiver to avoid re- 
transmitting the parts of the picture that remain the 
same. The system thus can fit more information into ex- 
isting channels. 

In 1993, the International Organization for Standard- 
ization (ISO) approved a standard for data compression 
of the audio and video portions of digital television sig- 
nals. The ISO, based in Geneva, Switzerland, tries to es- 
tablish uniform sizes and other specifications to ease the 
worldwide exchange of goods and services. The flexibil- 
ity of the international compression standard allows it 
to be adapted to a number of different applications. 
These applications include videoconferencing over tele- 
phone networks, desktop video for video-telephone 
applications, DBS communications, and high-definition 
television. 

In 1996, the FCC adopted a new standard for over-the- 
air broadcasting of digital television in the United States. 
This standard delivers approximately 20 million bits of 
information per second to a local broadcaster's cover- 
age area. This capacity can be used to deliver a mixture 
of video, audio, and data services. 

High-definition television(HDTV) is a type of digital 
television that produces extremely sharp images. HDTV 
employs from 720 to more than 1,000 scanning lines, 
each of which carries a greater amount of detail than an 
ordinary line. HDTV provides a picture approximately 
four times as sharp as standard television does. HDTV's 
scanning pattern, called progressive scanning, offers 
greater clarity than interlaced scanning because it scans 
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High-definition television 
(HDTV) produces a super- 
sharp image, as shown on the 
left side of the photograph. 
The image on the right side 
was produced by a standard 
television set. 
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all the lines at one time in every frame. The screen of an 
HDTV set is wider in relation to its height than that of a 
traditional set. 

Major U.S. broadcasters began broadcasting digital 
television signals incorporating HDTV in 1998. HDTV be- 
gan in some parts of Europe in the late 1990's. Limited 
HDTV transmissions began in Japan in 1989. 

Web television. The growth of the Internet and the 
World Wide Web has given people access to a variety 
of information using personal computers. The Internet is 
a vast computer network, and the World Wide Web is 
the portion of the Internet that provides sound, pictures, 
and text. Sports scores, travel information, and encyclo- 
pedia articles are among the information available on- 
line. A number of people, however, consider personal 
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Flat-panel television sets aboard an airplane, shown here, are 
stowed between seats when not in use and allow passengers to 
choose from a number of programs for individual viewing. 
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computers unfriendly, difficult to use, and expensive. 
Some of the functions of personal computers can be 
merged with television to create Web television. This 
application enables a person to browse the Internet as 
easily as watching television. 

Interactive television is a form of digital television that 
can give viewers some control over the content of a pro- 
gram and of related information referenced in the pro- 
gram. This capability is especially useful with such appli- 
cations as video-on-demand, Internet browsing, home 
shopping and banking, and multiplayer games. 

Flat-panel, large-screen television became avail- 
able in the late 1990's. These television sets hang on a 
wall as a picture does. Flat-panel systems use a variety of 
technologies. One system, called p/asma displays, uses a 
layer of gas between two glass panels. An electric cur- 
rent passed through the gas ionizes it, producing ultra- 
violet light that excites red, blue, and green phosphors. 
Another system is called thin-film transistor active-matrix 
liquid-crystal displays, in which thousands of tiny transis- 
tors on the inner surface of a glass screen control elec- 
tric signals that activate a liquid crystal. In a field-emis- 
sion display, microscopic cathodes release electrons 
that jump across a small distance to an anode. The elec- 
trons strike a phosphor on the anode, producing light. 
The principle of this display is similar to the cathode ray 
tube of a conventional television set. There is a much 
greater number of cathodes, however, and the distance 
traveled by the electrons is much shorter. 


Careers in television 


The television industry has thousands of job opportu- 
nities. It needs such workers as writers, producers, di- 
rectors, Camera operators, engineers, electronics tech- 
nicians, stagehands, lighting specialists, graphic artists, 
and set designers to help produce TV shows. Actors, ac- 
tresses, and other talent are needed to appear in them. 
TV news departments provide various jobs for journal- 
ists. TV broadcasting also creates many jobs for special- 
ists in management, market research, and advertising. 

The television industry also employs workers in tech- 
nical fields outside of broadcasting. Scientists and engi- 
neers are needed to design television equipment. Facto- 
ry workers manufacture television sets and other TV 
equipment. Technicians service home receivers. 

Almost all careers in television require special train- 
ing. Many colleges and universities have departments 
that train students in nontechnical broadcasting careers. 
Journalism schools teach courses in broadcast journal- 
ism. Technological institutes and engineering depart- 
ments of colleges offer training in technical areas of 
television. The National Association of Broadcasters in 
Washington, D.C, can provide information on careers in 
television in the United States. 

Gerald I. Isenberg and Arun N. Netravali 

Related articles in World Book include: 
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A. Commercial television 
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Questions 


What is the role of electromagnetic waves in television? 

What is a dissolve? A super? A wipe? 

How did Vladimir K. Zworykin help develop Tv? 

Who was the first major U.S. television entertainer? 

What are some career opportunities in television? 

What are the methods of transmitting TV programs? 

What are some false impressions that people may form from 
watching a lot of television? 

On what does the quality of a television picture depend? 

Who regulates television broadcasting in the United States? 

What are some specialized uses of television? 


Additional resources 
Level I 
Calabro, Marian. Zap! A Brief History of Television. Four Winds, 
1992. 
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Farrar, 1995. 


Riehecky, Janet. Te/evision. Cavendish, 1996. 

Level Il 

Newcomb, Horace, ed. Encyclopedia of Television. 3 vols. Fitzroy 
Dearborn, 1997. 

Reed, Maxine K. and Robert M. Career Opportunities in Televi- 
sion, Cable, Video, and Multimedia. 4th ed. Checkmark, 1999. 
The Facts on File Dictionary of Television, Cable, and Video. 
Facts on File, 1994. 

Smith, Anthony, and Paterson, Richard, eds. Television: An Inter- 
national History. 2nd ed. Oxford, 1998. 


Watkinson, John. An Introduction to Digital Video. 2nd ed. Focal 
Pr., 2001. 


Telford, Thomas (1757-1834), a Scottish civil engi- 
neer, was the greatest of the early builders of iron 
bridges. Telford's cast-iron arch bridges were built as 
part of canals and roads that he engineered. In 1826, 
Telford completed work on a suspension bridge over 
the Menai Straits in Wales. The bridge spanned 579 feet 
(176 meters), the longest of any bridge until 1834. It is 
still in use today. In addition, Telford devised improved 
methods for road construction. The Te/ford method— 
the use of large, flat stones for road foundations —s 
named after him. Telford was born on Aug. 9, 1757, in 
Eskdale, Scotland. Terry S. Reynolds 

Tell, William, was a legendary hero of Switzerland. 
His story, though not verified by history, represents the 
spirit of the Swiss movement for independence from 
the Austrian Habsburgs in the 1300's. 

According to legend, Tell was a man of tremendous 
strength and the most skilled marksman in the whole 
canton (state) of Uri. The Austrian bailiff, Gessler, had or- 
dered all Swiss to bow to a hat he had set up ona pole 
in the main square of Altdorf. When Tell refused to bow, 
he was arrested. Gessler knew of Tells skill with the 
crossbow and promised to let him go free if Tell could 
shoot an apple off his own son’s head. Tell hit the apple 
and then said if he had hurt his son, he would have 
killed Gessler. Gessler then had him seized and put in 
chains. 
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Detail of a woodcut (Granger Collection) 
William Tell was a legendary Swiss patriot. The character is 
known for shooting an apple off his son’s head with a crossbow. 


While Tell was being taken across a lake in a boat, a 
storm broke. Gessler ordered Tell untied to help steer 
the boat. Tell escaped and shot an arrow through the 
tyrant's heart. This act led to a Swiss revolt, in which Tell 
played a leading role. This tale is the basis of Johann’ 
Friedrich Schiller's drama William Tell (1804). Gioacchino 
Rossini composed the opera William Te//(1829). 

Ellen J. Stekert 
Teller, Edward (1908- _), an American physicist, be- 
came known as the father of the hydrogen bomb. His 
work in nuclear physics helped lead to the development 
of the H-bomb in 1952. 

Teller was born on Jan. 15, 1908, in Budapest, Hun- 
gary. He earned a doctor's degree from the University of 
Leipzig in Germany. Teller went to the United States in 
1935. During World War II (1939-1945), he joined the ef- 
fort to develop a nuclear weapon. He worked at the lab- 
oratory at Los Alamos, New Mexico, where the first 
atomic bomb was built. In 1952, he helped found what is 
now the Lawrence Livermore National Laboratory, a fa- 
cility at Livermore, California, dedicated mainly to de- 
signing nuclear weapons. Teller was associate director 
there from 1954 to 1958 and from 1960 to 1975 and di- 
rector from 1958 to 1960. He taught at the University of 
California from 1953 to 1975. Daniel J. Kevies 
Tellurium, feh LUR ee uhm, is a semimetallic chemi- 
cal element. Pure tellurium is usually obtained as a by- 
product of copper refining. In nature, the element most 
often occurs in combination with such metals as copper, 
gold, lead, mercury, and silver. Tellurium is important in 
the manufacture of certain alloys and in semiconductor 
research. It serves as a curing agent for rubber and as a 
catalyst in petroleum refining. It is also used to color 
glass and ceramics. 

Tellurium has the chemical symbol Te. Its atomic 
number is 52, and its atomic weight is 127.60. The crys- 
talline form of tellurium melts at 449.8 °C and boils at 
989.9 °C. Tellurium was discovered in 1782 by the Austri- 
an chemist Franz Miller von Reichenstein. 

Marianna A. Busch 
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Tempera. See Painting (Tempera; pictures). 
Temperance Union, Woman's Christian. See 
Woman’s Christian Temperance Union. 
Temperature is a measure of how easily an object 
gives up or receives heat. Heat will always flow naturally 
from an object with a higher temperature to an object 
with a lower temperature. 

Thermometers measure temperature in various units. 
A metric unit known as the degree Celsius (°C is in gen- 
eral use throughout the world. Another metric unit, the 
kelvin (kK), is used in some scientific work. In the United 
States, people use the nonmetric degree Fahrenheit (°F) 
for most commercial and everyday purposes. 

The unit 1 °F equals 2 of the unit 1 °C, and a tempera- 
ture measurement of 32 °F equals a measurement of 0 
°C. So you can use the following equation to convert a 
temperature measured in degrees Fahrenheit to one 
measured in degrees Celsius: °C = (°F — 32) X 2. 

The unit 1 K is exactly the same as the unit 1 °C, anda 
measurement of 273.15 K equals a measurement of 0 °C. 
Thus, you can use the following equation to convert a 
temperature measured in kelvins to one measured in 
degrees Celsius: °C = K — 273.15. The International Sys- 
tem of Units (S!), the modern metric system, uses this 
equation to define the Celsius scale in terms of the 
kelvin scale. 

SI defines the kelvin scale in terms of two points: (1) 
absolute zero and (2) the triple point temperature of wa- 
ter. Absolute zero is the lowest possible temperature. It 
is assigned a value of 0 K. The triple point of a substance 
is the one temperature and pressure at which /ts solid, 
liquid, and gas phases can coexist in equilibrium. This 
means that, at water's triple point, a quantity of water 
can be partly ice, partly liquid, and partly vapor; and the 
proportions of ice, liquid, and vapor will remain the 
same. The triple point of water occurs at 0.06 atmos- 
phere of pressure and at a temperature that is defined 
as 0.01 °C or 273.16 K. One atmosphere equals 14.696 
pounds per square inch (101.325 kilopascals). 

Temperature is different from heat, or thermal energy. 
Heat is the total amount of kinetic energy(energy of mo- 
tion) associated with the random movement of mole- 
cules in an object. Thus, a cold lake, with many slowly 
moving molecules, has more thermal energy than a hot 
cup of tea, with fewer, faster molecules. 

Related articles in World Book include: 
Absolute zero Freezing point 
Boiling point Heat 
Temperature, Body. Body temperature is a meas- 
urement of the heat in an animal's body. The body of an 
animal generates heat by burning food. But the animal 
also loses heat to—or gains heat from—its environment. 

Birds and mammals, including human beings, are 
warm-blooded animals. Their body temperature almost 
always stays fairly constant, regardless of the tempera- 
ture of their environment. The body of a warm-blooded 
animal balances the amount of heat it exchanges with 
the environment with the amount it produces by burn- 
ing food. Nearly all other animals are co/d-blooded ani- 
mals. Their body cannot balance this heat exchange so 
accurately. As a result, their body temperature tends to 
vary with the temperature of their environment. 

When taken orally, the average body temperature of a 
healthy, resting adult human being is 98.6 °F (37.0 °C). 


Kieran Mullen 


Melting point 
Thermometer 


Physicians consider a temperature within 1 °F (0.5 °C) of 
this figure normal. A higher temperature may indicate a 
fever (see Fever). A lower temperature may be a sign of 
old age or of certain illnesses. 

Warn-blooded animals make various physical and 
behavioral adjustments to regulate their heat exchange 
with the environment. In cold surroundings, they in- 
crease the production of body heat and decrease the 
amount of heat lost to the environment. In hot surround- 
ings, they do just the opposite. A part of the brain called 
the hypothalamus controls these adjustments. Certain 
nerves in the skin and deep within the body send mes- 
sages to the hypothalamus. The hypothalamus com- 
pares the temperatures of these areas with that of the 
brain. It triggers the necessary responses by nerves and 
glands to keep a normal body temperature. 

Even with the various controls, the body temperature 
of a warm-blooded animal does not remain entirely con- 
stant. It changes slightly throughout the day. In a healthy 
human being, for example, the body temperature is low- 
est in the morning and then rises until late afternoon. It 
falls again during sleep. Strenuous activity can raise the 
body temperature. In cold surroundings, the tempera- 
ture of the skin and limbs may drop far below the tem- 
perature deep within the body. 

Each species of warm-blooded animal has its own 
normal body temperature. Each species also functions 
best when the temperature of its surroundings stays ina 
certain range. This range varies greatly from species to 
species, depending on such factors as the thickness of 
fur and the rate at which its body burns food. Some 
warm-blooded animals hibernate. During hibernation, 
their body temperature drops below normal. In fact, the 
body temperature of most hibernators drops almost to 
the temperature of their environment. See Hibernation. 

Cold-blooded animals lack the precise temperature 
regulation abilities that characterize warm-blooded 
creatures. However, many cold-blooded animals can ex- 
ercise some physical and behavioral control over body 
temperature. Reptiles, for example, can alter the amount 
of heat their body absorbs from the sun by changing 
their skin color. Moreover, many reptiles alternately 
warm themselves in the sun and cool themselves in the 
shade, thereby maintaining a fairly constant body tem- 
perature throughout the day. James Edward Heath 

See also Warm-blooded animal; Cold-blooded ani- 
mal; Hyperthermia; Hypothermia. 
Temperature-humidity index. See Heat index. 
Tempering is a process of hardening glass and met- 
als, especially steel. First, the steel is heated to a high 
temperature. Next, it is quenched (cooled rapidly) by 
plunging it into water, oil, or other liquid. Then, it is 
heated again to a temperature lower than that used be- 
fore quenching it, and is allowed to cool slowly. 

Tempering changes the internal structure of the steel. 
Different uses of steel require different properties, such 
as varying degrees of hardness, strength, and tough- 
ness. To obtain those properties, the structure of steel is 
changed by tempering it in different gases at various 
temperatures and for various lengths of time. 

Glass is tempered in a somewhat similar way. It is 
heated until it becomes almost soft, then chilled by 
blasts of air or by plunging it into oil or other liquids. 
Glass which has been tempered may be up to five times 
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_as hard as ordinary glass. It may be used to hammer 

nails into wood. Joel S. Hirschhorn 

_ See also Annealing. 

| Temple is a house of worship. The word temple usual- 

ly refers to Buddhist, Confucian, Hindu, Taoist, and an- 

cient Near Eastern and European places of worship. In 

Christianity, it is generally used only for certain Mormon 

buildings. In Judaism, Reform houses of worship are 

commonly called temples, but Conservative or Ortho- 

| dox ones are usually called synagogues. 

_ Most temples are built to honor God, a god, or many 

_ gods. Many of these buildings are considered the 

homes of gods. Worship at temples often involves tradi- 
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The Lewis and Clark expedition, /eft 
lasted from 1804 to 1806. It traveled al- 
most 7,700 miles (12,400 kilometers) from 
St. Louis to the Pacific Ocean, mapping 
much of the vast northwestern wilder- 
ness. Meriwether Lewis and William 
Clark, far right, obtained valuable infor- 
mation from Indians they met. 


Detait of a mural {1938) by Barry Faulkner 
and F. H. Schwarz in the State Capito}, Salem, Ore; 
Oregon Stale Highway Department ~ 

































x: : : Maina 
& Red Riva, © : 4 f y 
es cession} a d ~~ py 
'S 11818 of / : \ 
7 \ : ~ - om. 
a . 3 . pag LY (NLA 
> ~~ > f 
e a “N / Li Boston 
tae Michigan Temtary Naw York Mass” > | 
* — ————TA . 
- ; , Conny.» L. 
Unorganized Territory | , 4 . pe ay *"- 
‘ae . zz Detroit, ~ - ant SY 
—— \ Pannsylvania, * 
“ae? 
\ | Phifadetphias . New York City 
| |g | Ohio Sumelent, | New Jersey 
| | Indiana | ca — a ' 
| be 7 oe Washington, 0.C. 4 dete bare 
. , ~ “Missouri Virginia / 
Ne q 
| Si. Lous ert 
ce” —_——— 
| ! North 
ae —— = To? Carolina 
= Tennessee 
——_— . : 
Arkansaw Terntory — a | South -~ 
Carolina — 
By eCharlesto 
: Georgia \ — 
= | Alabama \F 
Mississippi Savannah 
ANotchaz \ — — | 
—— \ Se 
Louisiana oneal St Augustine 
— ew Orleans _— 
po fon. onda | 
Territury : 





— 


. 
: . ; i § , i 
, : co " 


ieitileipaleinl Mel manlaMaies 






uring the early 1800's, thousands of coura- 
geous pioneers spread across the Western 
frontier. They followed the Oregon Trail, the 
Santa Fe Trail, the Old Spanish Trail, and the 
California Trail. The settlement of the West led to many 
wars with the Indians, who had been pushed westward 
by the advancing pioneers. The whites greatly outnum- 
bered the Indians and defeated them in most battles. 
The United States continued to acquire territory in the 
West. In 1845, it annexed Texas, which had gained inde- 
pendence from Mexico in 1836. Britain ceded the Ore- 


gon Country in 1846. Mexico ceded California and much 


of the present-day American Southwest in 1848. The 
United States bought portions of present-day Arizona 
and New Mexico from Mexico in 1853. The map above 
shows the United States in 1854, when the general 
boundaries of the mainland United States had been 
formed, and the nation consisted of 31 states. 


The Indians were forced to 
move off their homelands to 
new sites as settlers spread 
across the country. The jour- 
ney of the Cherokee Indians 
from the Southeast to Okla- 
homa in the winter of 1838- 
1839, /eft was known as the 


Detail of The Cherokee Trail af Tears, 1838 
(1939), an oil mural on canvas by Elizabeth 
Janes; Oklahoma Historical Society 


Detail of an oil painting on canvas of the steamboat Yeffowstone 
11832-18331 by George Catlin; National Museum of American Art, Smithsonian 
Institution, gift of Mrs. Joseph Harrison, jr. 


River traffic encouraged development of the West: 
ern lands. St. Louis, above, was a gateway to the 
West and a main port of Mississippi River steam: 
boats during the first half of the 1800s. 






The California gofd rush of 1848 al- 
tracted large numbers of prospec- 
tors, greatly contributing to the pe 
manent settle- 
ment of the Far 
West. 


Detail of an oil paint- 
ing on canvas (1865) by 
A. 0. 0. Bowere; Na- 
tional Cowboy Hall of 
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Trail of Tears. 


‘he 48 states 






y the mid-1800s, disputes between the North and the South over the growth of slavery threatened 
the nation’s unity. In late 1860 and early 1861, six Southern states withdrew fram the United States 


and formed the Confederate States of America. President Abraham Lincoln declared that the The raiiroads helped open the 


American West to settlers. The 





Union must be preserved, and he refused to recognize the Confederate states. The Civil War 
broke out between the North and the South in April 1861. It ended with a Northern victory in April 1865. waarTGs Uys! ep BY 
he war, a period of rebuildi ine was completed in 1869, when WF 
After t p ing called Reconstruction began in the heavily damaged South. The lines of the Union Pacific and 
Central Pacific railroads met at 


nation also entered a period of great industrial expansion. Railroads connected more and more cities, ulti- 
mately spanning the continent. Waves of settlers moved to the Midwest. Federal programs offered free 
land ta encourage further settlement in the Western territories. The map below shows the United States in 
1912, when New Mexico and Arizona became the 47th and 48th—and final—states on the U.S. mainland. 


Promontory, Utah, right. 
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movement to end British rule in 
the American Colonies became in- 
creasingly active in the early 
1770s. In 1775, war broke out be- 


tween Great Britain and the colonies. In 1776, rep- 
resentatives of the 13 colonies adopted the Decla- § 


ration of Independence and formed the United 


States of America. An American victory in the war 
resulted in the Treaty of Paris in 1783. Under this 


treaty, Britain recognized the independence of 
the colonies. Britain also gave the new nation 


rights to almost all the territory between the Ap- 


palachian Mountains and the Mississippi River. 


This huge area was divided largely into two terri- 


tories, the Northwest Territory and the Territory 
South of the Ohio River. The map below shows 
the United States in 1791, when it had 14 states. 


The Northwest Territory was a large area that 
Great Britain gave the United States in the settlement 
ending the Revolutionary War. The area lay narth of 
the Ohio River and east of the Mississippi River. 
Many hardy pioneers like those shown above moved 
to the area after the first territorial government in the 
United States was established there in 1788. 


Ayer Collection, Newberry Library 


Nonhwest 





states and territories 

























Library of Congress 


The Revolutionary War in 
America led to the birth af the United 
States. George Washington, above, 
commanded the Cantinental Army 
that won the colanies independence 
from Creat Britain. He also served as 
president of the convention that 
wrate the Constitution of the United 
States in 1787, /eft. Washington was 
elected the first President of the 
United States in 1789. 


Oetail ol Cearge Washington Addressing the Constitu- 
tional Convention, oil painting on canvas (1856) by Junius 
Brutus Stearns; Virginia Museum ol Fine Arts, Richmond 
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The United States added territary in a number of ways. It 
bought vast areas, gained others by treaty, and won much 
land through war. Following are brief descriptions of the 
major territarial acquisitions of the United States from 1776 
ta 1898. 

The Thirteen Colonies occupied what became the arig- 
inal area of the United States. The 13 original states and 
parts of Maine, Vermont, and West Virginia were formed 
from this area. 

The addition of 1783 extended the nation’s boundaries 
north to the Great Lakes, south to the 31st parallel, and west 
ta the Mississippi River. All or most of nine states were 
formed from this region, which more than doubled the terri- 
tory of the United States. 

The Loulslana Purchase of 1803 added 827,987 square 
miles (2,144,476 square kilometers) of land to the United 
States. The federal government paid France about $15 mil- 
lian for the territory. Part or all of 15 states were formed 
fram the area. 

The Red River cession was included in a treaty be- 
tween the United States and Great 8ritain in 1818. Parts of 
Minnesota, North Dakota, and South Dakota were formed 
from this area. The treaty also made the 49th parallel the 
northern boundary of the United States between the Lake of 
the Woads and the high land in the Racky Mountains called 
the Continental Divide. 

The Florida cession of 1819 gave the United States the 
areas then called East Florida and West Florida. Parts of Loui- 
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siana, Mississippi, and Alabama and all of Florida were 
formed from this territory, which was ceded by Spain. 

The Texas annexation of 1845 added what was then the 
nation’s largest state. Most of the present boundaries of 
Texas were established in 1850, when the state gave up 
claims to western lands. 

The Oregon Country cession extended the western 
border of the United States to the Pacific Ocean in 1846. This 
cession also established the 49th parallel as the nation’s 
northern boundary in the area west af the Continental Di- 
vide. idaho, Washington, and Oregon were farmed from the 
Oregon region. 

The Mexican cession of 1848 added over 525,000 
square miles (1,360,000 square kilometers} of land to the 
United States. The government paid Mexico $15 million for a 
region that became the states of California, Nevada, and 
Utah. Parts of four other states were also formed from this 
region. 

The Gadsden Purchase of 1853 gave the United States 
29,640 square miles (76,770 square kilameters) of land in 
what is now Arizona and New Mexico. The United States 
paid Mexico $10 million for the land. 

The Alaska Purchase of 1867 added 586,000 square 
miles (1,518,000 square kilameters) of territory to the coun- 
try. The gavernment paid Russia $7,200,000 for this region. 

The Hawali annexation of 1898 gave the United States 
its largest present averseas possession. The Hawaiian Is- 
lands caver 6,450 square miles (16,710 square kilometers). 
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The United States added territory in a number of ways. It 
bought vast areas, gained others by treaty, and won much 
land through war. Following are brief descriptions of the 
major territorial acquisitions of the United States from 1776 
to 1898. 

The Thirteen Colonies occupied what became the orig- 
inal area of the United States. The 13 original states and 
parts of Maine, Vermont, and West Virginia were formed 
from this area. 

The addition of 1783 extended the nation’s boundaries 
north to the Great Lakes, south to the 31st parallel, and west 
to the Mississippi River. All or most of nine states were 
formed from this region, which more than doubled the terri- 
tory of the United States. 

The Loulsiana Purchase of 1803 added 827,987 square 
miles (2,144,476 square kilometers) of land to the United 
States. The federal government paid France about $15 mil- 
lion for the territory. Part or all of 15 states were formed 
from the area. 

The Red River cession was included in a treaty be- 
tween the United States and Great Britain in 1818. Parts of 
Minnesota, North Dakota, and South Dakota were formed 
trom this area. The treaty also made the 49th parallel the 
northern boundary of the United States between the Lake of 
the Woods and the high land in the Rocky Mountains called 
the Continental Divide. 

The Florida cession of 1819 gave the United States the 
areas then called East Florida and West Florida. Parts of Loui- 
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siana, Mississippi, and Alabama and all of Florida were 
formed from this territory, which was ceded by Spain. 

The Texas annexation of 1845 added what was then the 
nation’s largest state. Most of the present boundaries of 
Texas were established in 1850, when the state gave up 
claims to western lands. 

The Oregon Country cession extended the western 
border of the United States to the Pacific Ocean in 1846. This 
cession also established the 49th parallel as the nation’s 
northern boundary in the area west of the Continental Di- 
vide. Idaho, Washington, and Oregon were formed from the 
Oregon region. 

The Mexican cession of 1848 added over 525,000 
square miles (1,360,000 square kilometers) of land to the 
United States. The government paid Mexico $15 million for a 
region that became the states of California, Nevada, and 
Utah. Parts of four other states were also formed from this 
region. 

The Gadsden Purchase of 1853 gave the United States 
29,640 square miles (76,770 square kilometers) of land in 
what is now Arizona and New Mexico. The United States 
paid Mexico $10 million for the land. 

The Alaska Purchase of 1867 added 586,000 square 
miles (1,518,000 square kilometers) of territory to the coun- 
try. The government paid Russia $7,200,000 for this region. 

The Hawaii annexation of 1898 gave the United States 
its largest present overseas possession. The Hawaiian Is- 
lands cover 6,450 square miles (16,710 square kilometers). 











ceased to preserve the rights, it was the duty of the peo- 
ple to change the government, or abolish it and form a 
new one. 

Thus the colonists were fighting for philosophical 
principles as well as specific objectives. The spirit 
aroused by the Declaration of Independence was an im- 
portant factor in the ultimate American victory. See Dec- 
laration of Independence. 

Victory over a great empire. The Americans were 
challenging the world’s most powerful empire in the 
Revolutionary War. They lacked a well-trained army, offi- 
cers who were accustomed to commanding troops, and 
munitions and money. But they had the advantage of 
fighting on their home territory. The British, on the other 
hand, had well-trained and well-equipped troops and 
_ officers, but they were fighting in an unfamiliar land 
thousands of miles from home. The American cause was 
also helped by aid from France and other European na- 

_ tions that opposed Britain. 

_ The Revolutionary War raged on through the 1770s. 
| Then, on Oct. 19, 1781, the Americans won a decisive 

| victory at the Battle of Yorktown in Virginia. Thousands 
| of British soldiers surrendered there. Within months, 
the British government decided to seek peace. Two 

_ years of peace negotiations and occasional fighting fol- 
| lowed. Finally, on Sept. 3, 1783, the Americans and the 
| British signed the Treaty of Paris of 1783, officially end- 
ing the Revolutionary War. 

For a detailed account of the war for independence, 

' see Revolutionary War in America. 


American attitudes and independence 


Through the years, the American people had devel- 
| oped attitudes that help explain their strong desire to 
| gain freedom from the British. These attitudes included 
| a deep belief in government by the people, a sense of 
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Government by the people. When the American 
colonies were first settled, merchants and large land- 
owners held most of the political power. But little by lit- 
tle, other colonists began to use the political process to 
express their views on important issues. Such issues in- 
cluded the ownership of land, representation in govern- 
ment, taxation, and the role of the church in society. The 
colonists learned to back candidates for public office 
who would represent their views and challenge the 
power of the ruling class. 

The ruling merchants and landowners presented only 
half-hearted resistance to this widening of political 
power. They needed the aid of the lower classes to back 
their opposition to British policy. Furthermore, the very 
argument for self-government that the colonial leaders 
used against the British justified those seeking to share 
political power within the colonies. By 1774, America no 
longer was a society in which the few ruled with the 
passive consent of the many. Instead, large numbers of 
people had an active voice in government. 

Unity, optimism, and nationalism. Through the 
years, the colonists had developed feelings of unity. 
Their opposition to the British led them to rely on one 
another more and more. Groups called committees of 
correspondence were set up throughout the colonies to 
provide organized opposition to Britain. Supported vol!- 
untarily by the people, the committees decided what ac- 
tion should be taken against the British in times of crisis. 
See Committees of correspondence. 

The colonial Americans also shared an optimistic 
view of their future. They were impressed by the rapid 
growth of their colonies, and they loved to calculate 
how much more their population and wealth would yet 
increase. 

Unity and progress led to an increasing sense of na- 
tionalism among the people. By 1774, the colonists no 
longer thought of themselves as transplanted Europe- 
ans, but rather as Americans. 


Congress Voting Independence (begun late 1700s), an oil painting on canvas by Robert Edge Pine 


and Edward Savage; Historical Society of Pennsylvania, Philadelphia 
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The vote for independence 
from Great Britain took place 
on July 2, 1776. On July 4, the 
Second Continental Congress 
officially adopted the Declara- 
tion of Independence, and the 
United States of America was 
born. 


160 United States, History of the: 1784-1819 
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Election Day at the State House (1816), India ink and water color on paper 
by John Lewis Krimmel; Historical Society of Pennsylvania, Philadelphia 


Democratic elections were among the important features written into the new nation’s Constitu- 
tion by the Founding Fathers. Large numbers of voters, above, turned out in Philadelphia for an 
election in 1816. American flags waving in the breeze added to the patriotic spirit of the event. 


Forming a new nation 


As a result of the Treaty of Paris of 1783, the new na- 
tion controlled all of North America from the Atlantic 
Ocean to the Mississippi River between Canada and 
Florida. Canada, to the north, remained British territory. 
Great Britain returned Florida to Spain, and Spain con- 
tinued to control the area west of the Mississippi River. 

The original 13 colonies made up the first 13 states of 
the United States. Eventually, the American land west of 
the Appalachian Mountains was divided into territories. 

At the end of the Revolutionary War, the new nation 
was still a loose confederation of states. But in 1787, 
American leaders got together and wrote the Constitu- 
tion of the United States. The Constitution became the 
country's basic law and welded it together into a solid 
political unit. The men who wrote it included some of 
the most famous and important figures in American his- 
tory. Among them were George Washington and James 
Madison of Virginia, Alexander Hamilton of New York, 
and Benjamin Franklin of Pennsylvania. The authors of 
the Constitution, along with other early leaders such as 
Thomas Jefferson of Virginia, won lasting fame as the 
Founding Fathers of the United States. 

At the start of its history, the United States faced se- 
vere financial problems. But before long, the skill of its 


leaders and the spirit and hard work of its people put 
the country on a sound economic footing. Early America 
also faced threats from powerful European nations. But 
masterful diplomacy by Washington and other leaders 
guided the country through its early years in peace. The 
peace ended with the War of 1812, in which the United 
States and Great Britain fought to a standstill. After the 
war, America focused its attention on its development, 
and entered a period of bustling economic growth. 


Establishing a government 


The American people began setting up a new system 
of government as soon as they declared their independ- 
ence. Each of the new states had its own constitution be- 
fore the Revolutionary War ended. The state constitu- 
tions gave the people certain liberties, usually including 
freedom of speech, religion, and the press. In 1781, the 
states set up a federal government under laws called the 
Articles of Confederation. 

Background to the Constitution. The Articles of 
Confederation gave the federal government the power 
to declare war and manage foreign affairs. But the Arti- 
cles did not allow the government to collect taxes, regu- 
late trade, or otherwise direct the activities of the states. 














Under the Articles, each state worked independently 
for its own ends. Yet the new nation faced problems that 
demanded a strong federal government. The United 
States had piled up a huge national debt during the Rev- 
olutionary War. But since the federal government could 
not collect taxes, it was unable to pay the debt and put 
the country on a sound economic footing. The govern- 
ment even lacked the means for raising money to pro- 
vide for national defense. The federal government had 
no power to regulate the nation’s trade. In addition, 
some states issued their own paper money, causing 
sharp changes in the value of currency and economic 
chaos. See Articles of Confederation. 

Creating the Constitution. In 1786, Virginia per- 
suaded five states to send delegates to a convention at 
Annapolis, Md., to discuss interstate commerce. The 
delegates decided that the Articles of Confederation 
would have to be revised and wrote a report calling for 
all states to join in a new convention. In 1787, delegates 
from every state except Rhode Island met in Philadel- 
phias Independence Hall to consider revisions to the 
Articles. Rhode Island did not take part because it re- 
sented “outside interference’ in its affairs. The delegates 
decided against simply revising the Articles of Confed- 
eration. Instead, they agreed to write an entirely new 
Constitution. The convention chose George Washington 
as presiding officer. 

The delegates debated long and hard over the con- 
tents of the Constitution. Some of them wanted a docu- 
ment that gave much power to the federal government. 
Others wanted to protect the rights of the states and 
called for a weak central government. Delegates from 
large states claimed their states should have greater 
representation in Congress than the small states. But 
small-state delegates demanded equal representation in 
Congress. 

The delegates finally reached agreement on a new 
Constitution on Sept. 17, 1787. The document they pro- 
duced has often been called a work of political genius. 
The authors skillfully worked out a system of govern- 
ment that satisfied the opposing views of the people of 
the 1780's. At the same time, they created a system of 
government flexible enough to continue in its basic 
form to the present day. 

The Constitution provided for a two-house legis- 
lature—a House of Representatives and a Senate. Repre- 
sentation in the House was based on population in 
order to satisfy the large states. All states received equal 
representation in the Senate, which pleased the small 
states. The Constitution gave many powers to the fed- 
eral government, including the rights to collect taxes 
and regulate trade. But the document also reserved cer- 
tain powers for the states. The Constitution provided for 
three branches of government: the executive, headed by 
a President; the legislature, made up of the two houses 
of Congress; and the judiciary, or federal court system. 
In a master stroke of government organization, the cre- 
ators of the Constitution provided for a system of checks 
and balances among the three branches of government. 
Each branch received powers and duties that ensured 
that the other branches would not have too much 
power. 

Adopting the Constitution. Before the Constitution 
became law, it needed ratification (approval) by nine 
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Period facts in brief 





Presidents (with political parties and dates of service) 


George Washington, no political party, 1789-1797 
John Adams, Federalist, 1797-1801 
Thomas Jefferson, Democratic-Republican, 1801-1809 
James Madison, Democratic-Republican, 1809-1817 
James Monroe, Democratic-Republican, 1817-1825 

States in the Union 

The 13 states that ratified the Constitution: 
Delaware (1787), Pennsylvania (1787), New Jersey (1787), Geor- 
gia (1788), Connecticut (1788), Massachusetts (1788), Maryland 
(1788), South Carolina (1788), New Hampshire (1788), Virginia 
(1788), New York (1788), North Carolina (1789), Rhode Island 
(1790). 

New states added through 1819: 
Vermont (1791), Kentucky (1792), Tennessee (1796), Ohio (1803), 
Louisiana (1812), Indiana (1816), Mississippi (1817), Illinois 
(1818), Alabama (1819). 


Important dates 
1787. ~The Founding Fathers wrote the Constitution. 
1790's The first U.S. political parties developed. 


1790 =Samuel Slater built the country’s first successful water- 
powered machines for spinning cotton. 

1793 _—_ Eli Whitney developed a toothed cotton gin. 

1800 Washington, D.C, became the national capital. 

1803 The Louisiana Purchase almost doubled the size of the 
United States. 

1811, =Work began on the Nationa! Road, which—when 


completed—linked the East and the Midwest. 
1812-1815 The United States and Great Britain fought the 
War of 1812. 


1814 Francis Scott Key wrote ‘The Star-Spangled Banner.” 


Population growth and change 
Total populotion, 3,240,000 


1784 : 
Rural, 96% Urban, 4% 
Tatal population, 9,358,000 

1819 i 
Rural, 93% Urban, 7% 
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states. Some Americans still opposed the Constitution, 
and fierce debate over ratification broke out. Hamilton, 
Madison, and John Jay responded to criticism of the 
document ina series of letters to newspapers. Called 
The Federalist, the letters gained much support for the 
Constitution (see Federalist, The). On June 21, 1788, 
New Hampshire became the ninth state to ratify. 

The Bill of Rights. Much opposition to the new Con- 
stitution stemmed from the fact that it did not specifi- 
cally guarantee enough individual rights. In response, 10 
amendments known as the Bill of Rights were added to 
the document. The Bill of Rights became law on Dec. 15, 
1791. Among other things, it guaranteed freedom of 
speech, religion, the press, and the rights to trial by jury 
and peaceful assembly. 

For more details, see Constitution of the United 
States; Bill of Rights. 

Setting up the government. The Constitution pro- 
vided that the President be elected by an Electoral Col- 
lege, a group of people chosen by the states (see Elec- 
toral College). In 1789, the Electoral College unani- 
mously chose Washington to serve as the first President. 
It reelected him unanimously in 1792. The people 
elected the members of the first House of Representa- 
tives, as they do today. But the senators were chosen by 
the state legislatures, a practice that continued until the 
early 1900's. The government went into operation in 
1789, with its temporary capital in New York City. The 
capital was moved to Philadelphia in 1790, and to Wash- 
ington, D.C, in 1800. 


Early problems and politics 


Solving financial problems. Financial problems 
plagued the new government. The national debt piled 
up during the Revolutionary War threatened the finan- 
cial structure of the United States. The nation also 
needed internal improvements such as roads and 
bridges, but the federal government could not afford to 
pay for them. 





Americans split over how to deal with the financial 
problems. One group, led by Secretary of the Treasury 
Alexander Hamilton, wanted the federal government to 
take vigorous action. Another group, headed by Secre- 
tary of State Thomas Jefferson, opposed government 
participation in economic affairs. 

Hamilton proposed that the federal government in- 
crease tariffs and tax certain products made in the 
United States, such as liquor. The government would 
use the tax money to pay both its debts and the debts of 
the states. The government would also have money for 
ongoing expenses and internal improvements. Hamilton 
also proposed a government-supported national bank 
to control government finances. 

Jefferson and his followers, who included many 
Southerners, denounced al! of Hamilton's plans. But Jef- 
ferson later agreed to support some of Hamilton’s finan- 
cial proposals. In return, Hamilton agreed to support a 
shift of the national capital to the South. Congress ap- 
proved Hamilton’s financial plan and agreed to locate 
the capital in the South. Jefferson continued to oppose 
the national bank proposal. But in 1791, Congress char- 
tered a national bank for 20 years (see Bank of the 
United States). 

Enforcing federal law. The new tax program led to 
the Whiskey Rebellion. In 1794, farmers in Pennsylvania 
who made whiskey refused to pay the tax on liquor. 
President Washington sent in troops who ended the re- 
bellion. Washington's action did much to establish the 
federal governments authority to enforce its laws within 
the states. See Whiskey Rebellion. 

Foreign affairs. The new government also faced 
problems in foreign affairs. In 1793, France went to war 
against Britain and Spain. France had helped the Ameri- 
cans in the Revolutionary War, and it now expected U.S. 
assistance in its war. Americans disagreed over which 
side to support. Jefferson and his followers wanted the 
United States to back France, while Hamilton and his 
group favored the British. 
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The.sien f th signing the Constitution (1860s), an oil painting on canvas by Thomas Rossiter; Independence Nationat Historical Park Collection, Philadelphia 
gning of the Constitution, above, ranks among the most historic events in American his- 


ay aie delegates to the Constitutional Convention signed the document in 1787. Ratified in 1788 
the Constitution has served as the basic law of the United States ever since. 





President Washington insisted that the United States 
remain neutral in the European war. He rejected French 
demands for support, and also sent diplomats to Britain 
and Spain to clear up problems with those countries. 
Chief Justice John Jay, acting for Washington, negotiated 
the Jay Treaty with Britain in 1794. The treaty’s many pro- 
visions included a trade agreement with Britain which— 
in effect—ended American trade with France. It also in- 
cluded a British promise to remove troops still stationed 
on U.S. territory. In 1795, Thomas Pinckney negotiated 
the Pinckney Treaty, or Treaty of San Lorenzo, with 
Spain. This treaty settled a dispute over the Florida bor- 
der between the United States and Spain and also gave 
the United States free use of the Mississippi River. See 
Jay Treaty; Pinckney Treaty. 

In 1796, Washington—annoyed by the disputes within 
his Administration—refused to seek a third term as Pres- 
ident. John Adams succeeded him in 1797. At about that 
time, French warships began attacking American mer- 
chant vessels. Adams, like Washington, hoped to use di- 
plomacy to solve foreign problems. He sent diplomats 
to France to try to end the attacks. But three agents of 
the French government insulted the diplomats with dis- 
honorable proposals, including a demand for a bribe. 
The identity of the agents was not revealed. They were 
simply called X, Y, and Z, and the incident became 
known as the XYZ Affair. 

The XYZ Affair created a furor in the United States. 
Hamilton and his followers demanded war against 
France. But Adams was determined to keep the peace. 
In 1799, he again sent diplomats to France. This time, the 
United States and France reached a peaceful settlement. 
See XYZ Affair. 

Establishing political parties. Washington and 
many other early American leaders opposed political 
parties. But in the 1790's, the disputes over government 
policies led to the establishment of two political parties 
in the United States. Hamilton and his followers, chiefly 
Northerners, formed the Federalist Party. The party fa- 
vored a strong federal government and generally 
backed Great Britain in international disputes. Jefferson 
and his followers, chiefly Southerners, established the 
Democratic-Republican Party. The party wanted a weak 
central government and generally sided with France in 
foreign disputes. See Federalist Party; Democratic-Re- 
publican Party. 

The Alien and Sedition Acts. The XYZ Affair had a 
major impact on American internal policies and politics. 
After the affair, the Federalist Party denounced the 
Democratic-Republicans for their support of France. The 
Federalists had a majority in Congress. They set out to 
silence their critics, who included Democratic-Republi- 
cans and foreigners living in the United States. In 1798, 
the Federalist Congress and President Adams—also a 
Federalist—approved the Alien and Sedition Acts. These 
laws made it a crime for anyone to criticize the President 
or Congress, and subjected foreigners to unequal treat- 
ment. 

A nationwide outcry against these attacks on freedom 
followed. The protests included the Kentucky and Vir- 
ginia Resolutions. The resolutions were statements by 
the Kentucky and Virginia state legislatures that chal- 
lenged the constitutionality of the Alien and Sedition 
Acts. The most offensive parts of the Acts soon expired 
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Chicago Historical Society 


George Washington, far right, became the first American Pres- 
ident in 1789. The other men in the picture are the members of 
his first Cabinet. They are, /eft to right, Henry Knox, Thomas Jef- 
ferson, Edmund Randolph, and Alexander Hamilton. 


or were repealed. However, the Alien and Sedition Acts 
gave the Federalists the reputation as a party of oppres- 
sion. See Alien and Sedition Acts; Kentucky and Vir- 
ginia Resolutions. 


Jeffersonian democracy 


Public reaction to the Alien and Sedition Acts helped 
Jefferson win election as President in 1800 and again in 
1804. Jefferson's political philosophy became known as 
Jeffersonian democracy. jefferson envisioned the United 
States as a nation of small farmers. In Jefferson's ideal 
society, the people would lead simple, but productive, 
lives and be able to direct their own affairs. Therefore, 
the need for government would decline. Jefferson took 
steps to reduce government expenses and the national 
debt. But in spite of his beliefs and practices, Jefferson 
found that as President he could not avoid actions that 
expanded the role of government. 

The Louisiana Purchase, the first major action of 
Jefferson's presidency, almost doubled the size of the 
United States. In 1801, Jefferson learned that France had 
taken over from Spain a large area between the Missis- 
sippi River and the Rocky Mountains called Louisiana. 
Spain was a weak nation, and did not pose a threat to 
the United States. But France—then ruled by Napoleon 
Bonaparte— was powerful and aggressive. Jefferson 
viewed French control of Louisiana as a danger to the 
United States. 

In 1803, Jefferson arranged the purchase of the area 
from France for about $15 million. The Constitution did 
not authorize the government to buy foreign territory. 
Jefferson, a defender of strict interpretation of the Con- 
stitution, had to admit that he had “stretched the Consti- 
tution until it cracked” 

The Louisiana Purchase added 827,987 square miles . 
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The Louisiana Purchase of 1803 added to the United States 
the lerritory between the Mississippi River and the Rocky 
Mountains. The purchase almost doubled the countrys size. 


(2,144,476 square kilometers) of territory to the United 
States. In 1804, Jefferson sent Meriwether Lewis and 
William Clark to explore the land. Lewis and Clark trav- 
eled all the way to the Pacific Ocean. Their reports pro- 
vided valuable information about the Indians and the 
natural wealth of the West. See Louisiana Purchase; 
Lewis and Clark expedition. 

The Supreme Court. John Marshall became chief 
justice of the United States in 1801. Under Marshall, the 
Supreme Court became a leading force in American so- 
ciety. In 1803, in the case of Marbury v. Madison, the 
court asserted its right to rule on the constitutionality of 
federal legislation (see Marbury v. Madison). From then 
until Marshall's death in 1835, the Supreme Court re- 
viewed about 50 cases involving constitutional issues. 
This role of Marshall's court strengthened the nation by 
providing a way to ensure that government remained 
within constitutional bounds. But the Supreme Court 
also did much to increase the power of the federal gov- 
ernment, a development Jefferson had opposed. For ex- 


ample, in the case of McCulloch v. Maryland (1819), the 
court ruled that Congress has implied powers in addi- 

tion to those powers specified in the Constitution. The 

Supreme Court also said that federal authority prevails 
over state authority when the two conflict (see McCul- 

loch v. Maryland). 

Jefferson and foreign policy. In 1803, Great Britain 
and France went to war again, and both nations began 
seizing American merchant ships. The British also im- 
pressed American seamen, seizing them and forcing 
them into British service. 

Jefferson again found it necessary to use government 
powers, this time to protect American shipping. At his 
request, Congress passed trade laws designed to end 
British and French interference. The Embargo Act of 
1807 made it illegal for American goods to be exported 
to foreign countries. But the embargo threatened to ruin 
the nation’s economy, and was repealed in 1809. The 
Non-Intercourse Act of 1809 prohibited Americans from 
trading with Britain and France. But the warring nations 
still interfered with American trade. 


The War of 1812 


James Madison succeeded Jefferson as President in 
1809. France soon promised to end its interference with 
American shipping, but Britain did not. Also, people be- 
lieved the British were encouraging Indians to attack 
American pioneers moving westward. For these rea- 
sons, many Americans demanded war against Britain. 
They were led by members of Congress from the West 
and South called War Hawks, including Henry Clay of 
Kentucky and John C. Calhoun of South Carolina. Other 
Americans, especially New Englanders, opposed the 
War Hawks’ demand. But on June 18, 1812, at Madison’s 
request, Congress declared war on Britain and the War 
of 1812 had begun. 

Neither side gained much advantage early in the war. 
But on Aug. 24, 1814, British troops captured Washing- 
ton, D.C.,, and burned the Capitol and other government 
buildings. This British action made Americans realize 


Capture of the City of (a He (1815), an anonymous engraving; 
Anne SK. Brown Military Collection, Brown University Library, Providence, RI. 





British troops captured 
Washington, D.C., in 1814— 
during the War of 1812. The 
British set fire to the United 
States Capitol, the White 
House, and other government 
buildings in the city. 











their nation’s survival was at stake. Large numbers of 
American volunteers rushed into service, and helped 
stop the British offensive. The Treaty of Ghent, signed 
Dec. 24, 1814, and ratified Feb. 17, 1815, officially ended 
the War of 1812. Neither side won the war and little was 
gained from the struggle. See War of 1812. 


Growing nationalism 


A strong spirit of nationalism swept through the 
United States following the War of 1812. The war itself 
gave rise to increased feelings of self-confidence and 
unity. The peace that followed enabled the nation to 
concentrate on its own affairs. The bitterness that had 
marked political disputes eased with the breakup of the 
Federalist Party. Meanwhile, the nation expanded west- 
ward, new states entered the union, and the economy 
prospered. Historians sometimes call the period from 
about 1815 to the early 1820's The Era of Good Feeling 
because of its relative peace, unity, and optimism about 
the future. 

Nationalism and the economy. After the War of 
1812, Henry Clay and other nationalists proposed eco- 
nomic measures that came to be called the American 
System. They said the government should raise tariffs to 
protect American manufacturers and farmers from for- 
eign competition. Industry would then grow and em- 
ploy more people. More employment would lead to 
greater consumption of farm products, and so farmers 
would prosper and buy more manufactured goods. In 
addition, tariff revenues would enable the government 
to make needed internal improvements. 

The government soon put ideas of the American Sys- 
tem into practice. In 1816, Congress enacted a high tar- 
iff, and it chartered the second Bank of the United 
States, to give the government more control over the 
economy. The government also increased its funding of 
internal projects, the most important of which was the 
National Road. Begun in 1811, the road stretched from 
Cumberland, Md., to Vandalia, IIl., when completed. It 
became an important route for the shipment of goods 
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and the movement of settlers westward (see National 
Road). 

A national culture. Many early Americans had tried 
to pattern their culture after European civilization. Archi- 
tects, painters, and writers tended to imitate European 
models. But in the late 1700's and early 1800, art and 
culture more and more reflected American experiences. 
Architects designed simple, but beautiful, houses that 
blended into their surroundings. Craftworkers built 
sturdy furniture that was suited to frontier life, yet so 
simply elegant as to be considered works of art. The fur- 
niture of the Shakers, a religious group, is an example. 
The nation’s literature flourished when it began reflect- 
ing American experiences. Political writings such as the 
works of Thomas Paine and the authors of The Federal- 
ist had high literary merit. The works of Washington Ir- 
ving, one of the leading early authors, helped gain re- 
spect for American literature. 

Decline of the Federalists. In 1814 and 1815, New 
England Federalists held a secret political meeting in 
Hartford, Conn. Their opponents charged that they had 
discussed the secession (withdrawal) of the New Eng- 
land States from the Union (see Hartford Convention). 
The Federalists never recovered from the charge, and 
the party broke up about 1816. James Monroe, the Dem- 
ocratic-Republican presidential candidate in the election 
of 1820, was unopposed. 

New territory. The United States gained two new 
pieces of territory between 1815 and 1820. In 1818, a 
treaty with Britain gave the country the Red River Basin, 
north of the Louisiana Territory. Spain ceded Florida to 
the United States in 1819. 

“A fire bell in the night.” The Era of Good Feeling 
did not mean an end to all the country's disputes. The 
issue of slavery was causing deep divisions among the 
people. Many Northerners were demanding an end to 
slavery, while Southerners were defending it more and 
more. Jefferson, then retired, accurately viewed the 
growing dispute as a warning of approaching disaster, 
“like a fire bell in the night.” 





Detail of Fairview Inn (1889), a water color on paper by Thomas C Ruckle, 
Maryland Historical Society, Baltimore 


_ The National Road was a transportation route in early America. When completed, it stretched 


- from Maryland to Illinois. A steady stream of pioneers moved westward along the road. Inns, like 


' this one near the National Road, provided resting and eating stops for travelers. 
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Prairie Scene: Mirage (1837), a water color by Alfred Jacob Miller; Walters Art Gallery, Baltimore 


Americans moved westward by the thousands during the early 1800s. Hardy pioneers, above, 
piled all their belongings into covered wagons and set out to find new homes in the West. The 
push westward continued until the nation stretched from coast to coast. 


Expansion 


During the early 1800s, settlers by the thousands 
moved westward over the Appalachian Mountains into 
the new states and territories. Many of these pioneers 
even settled beyond the country's western boundary. 
They flocked into Texas, California, and other western 
lands belonging to Mexico. Americans also settled in 
the Oregon Country, a large territory between California 
and Alaska claimed by both Britain and the United 
States. During the mid-1800's, the United States gained 
control of the Mexican lands and the southern part of 
the Oregon Country, and the nation extended from 
coast to coast. 

The pioneers were brave, hardy peaple who went 
west in search of a better life. They were attracted by the 
West's open land, good farmland, and rich mineral and 
forest resources. Through hard work, they settled the 
Western wilderness—as earlier Americans had done in 
the East. 

The build-up of the West gave rise to changes in 
American politics. As areas in the West gained large 
populations, they were admitted to the Union as states. 
But wealthy Easterners continued to control govern- 
mental and economic policy. Western farmers and pio- 
neers, as well as city laborers and craftworkers, soon 
banded together politically to promote their interests. 
They found a strong leader in Andrew Jackson, and 
helped elect him President in 1828. Jackson took steps to 
reduce the power of wealthy Easterners and aid the 

common man. At the same time, other Americans were 
working for such social reforms as women’s rights, im- 


provements in education, and the abolition of slavery. 

The United States and Europe maintained peaceful re- 
lations during the Expansion Era. But in 1823, President 
James Monroe issued the Monroe Doctrine, a statement 
that warned European countries not to interfere with 
any of the free nations of the Western Hemisphere (see 
Monroe Doctrine). 


America moves west 


By 1820, American pioneers had established many 
frontier settlements as far west as the Mississippi River. 
By the 1830's, the Westward Movement had pushed the 
frontier across the Mississippi, into lowa, Missouri, Ar- 
kansas, and eastern Texas. The land beyond, called the 
Great Plains, was dry and treeless, and seemed to be 
poor farmland. But explorers, traders, and others who 
had journeyed farther west told of rich farmland and 
forests beyond the Rocky Mountains. In the 1840s, large 
numbers of pioneers made the long journey across the 
Great Plains to the Far West. 

The pioneers included Easterners from both the 
North and South. Many other pioneers came from Eu- 
rope seeking a better life. Some people went west in 
search of religious freedom. The best known of these 
were the Mormons, who settled in Utah in 1847. 

Most of the pioneers became farmers who owned 
their own plots. But urban life also moved westward 
with the frontier. Bustling towns and cities grew up in 
the West. There, traders in farm goods and other prod- 
ucts of the West carried on brisk businesses. The urban 





centers also attracted churches, banks, stores, and ho- 
tels; and craftworkers, doctors, lawyers, law officers, 
schoolteachers, and members of the clergy. 

For more details on the pioneers, see Pioneer life in 
America; Westward movement. 

Manifest destiny. By the mid-1840's, thousands of 
Americans lived in the Oregon Country and on the west- 
ern land claimed by Mexico. By then, large numbers of 
Americans had come to believe in the doctrine of mani- 
fest destiny. That is, they thought the United States 
should control all of North America. Stirred by this be- 
lief, Americans demanded control of Oregon and the 
Mexican territory. 

The conflicting claim with Great Britain over Oregon 
was settled with relative ease. Britain decided that the 
effort needed to hold all of Oregon was not worthwhile. 
in 1846, the British government turned over to the 
United States the part of the Oregon territory south of 
the 49th parallel, except Vancouver Island. See Oregon 
Territory. 

The struggle over the Mexican territory was more 
complicated. it began in Texas in 1835, when the Ameri- 
can settlers there staged a revolt against Mexican rule. 
In 1836, the settlers proclaimed Texas an independent 
republic, but also requested U.S. statehood. Nine years 
later, the United States annexed Texas and made it a 
State. 

The United States gained more Mexican territory as a 
result of the Mexican War. In 1846, President James K. 
Polk sent General Zachary Taylor to occupy land near 
the Rio Grande that both the United States and Mexico 
claimed. Fighting broke out between Taylor's troops and 
Mexican soldiers. On May 13, 1846, at Polk's request, 
Congress declared war on Mexico. The United States 
quickly defeated its weak neighbor. The Treaty of Gua- 
dalupe Hidalgo, signed on Feb. 2, 1848, officially ended 
the war. The treaty gave the United States a vast stretch 
of land from Texas west to the Pacific and north to Ore- 
gon. 











Settlement of immigrants in Missouri {about 1850), a lithograph 
by E. Sachse; Missouri Historical Society, St Louts 


A pioneer homestead in Missouri, above, consisted of a log 
cabin and a plot of farmland. The farmer cleared tiniber from the 
surrounding forest to build a house and to burn as fuel. 
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Period facts in brief 





Presidents (with political parties and dates of service) 
James Monroe, Democratic-Republican, 1817-1825 
John Quincy Adams, Democratic-Republican, 1825-1829 
Andrew Jackson, Democrat, 1829-1837 
Martin Van Buren, Democrat, 1837-1841 
William H. Harrison, Whig, 1841 
John Tyler, Whig, 1841-1845 
James K. Polk, Democrat, 1845-1849 
Zachary Taylor, Whig, 1849-1850 


States in the Union 

Number at start of period: 22 

Number at end of period: 30 

States added during the period: 
Maine (1820), Missouri (1821), Arkansas (1836), Michigan 
(1837), Florida (1845), Texas (1845), lowa (1846), Wisconsin 
(1848). 


important dates 

1820 The Missouri Compromise ended a slavery dispute. 

1823 The Monroe Doctrine warned Europeans against inter- 
ference in Western Hemisphere affairs. 

1825 The Erie Canal opened, providing a water route from 
the Atlantic Ocean to the Great Lakes. 

1830 The Jom Thumb, the nation’s first commercial steam 
locomotive, operated in Baltimore. 

1832 South Carolina threatened secession over a tariff. 

1834 Cyrus McCormick patented the reaper. 

1837 Samuel F. B. Morse demonstrated the first successful 
telegraph in the United States. 

1846 Britain ceded the southern part of the Oregon Country 
to the United States. 

1848 Victory in the Mexican War gave the United States vast 
new territory in the West. 

1848 The discovery of gold in California triggered the Gold 
Rush. 


Population growth and change 
Total population, 9,638,453 


1820 
Rural, 93% Urban, 7% 
Total population, 22,488,000 
Rural, 85% Urban, 15% 
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Expansion in the mid-1800's extended the nation westward to 


the Pacific Ocean. The Oregon Country was ceded to the U.S. by 


Britain. The rest of the new territory came from Mexico. 
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Detail o) The Trail of Tears \1942), an oil painting on canvas 
by Robert Lindneux, Woolaroc Museum, Bartlesville, Okla. 


Eastern Indians were forced to move to territory west of the 
Mississippi River during the Expansion Era as whites took over 
their land. The Cherokee Indians experienced one of the most 
difficult journeys, known as the Trail of Tears, above. 


In 1853, in the Gadsden Purchase, America bought 
from Mexico the strip of land that makes up the south- 
ern edge of Arizona and New Mexico. The United States 
then owned all the territory of its present states except 
Alaska (purchased from Russia in 1867) and Hawaii (an- 
nexed in 1898). See Mexican War; Gadsden Purchase. 

The western territory gained by the United States 
added to the American spirit of national pride and was a 
key factor in the nation’s economic growth. But it also 
helped widen the split between the North and South, 
and helped bring on the Civil War. See The irrepressible 
conflict section of this article. 

Expansion and the Indians. As the pioneers moved 
westward, they took over much of the land that Indians 
had occupied for thousands of years. Fighting often 
broke out between the pioneers and Indians. The United 
States government sent soldiers to battle the Indians 
and the soldiers won most of these so-called Indian 
Wars. By the mid-1800's, the government had moved al- 
most all the eastern Indians west of the Mississippi 
River. See Indian wars (Along the frontier). 
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Cotton plantations sprang up throughout the Sout! 
the Southern economy that people called the crop 
work in their fields. They claimed that slave labor v 


Expansion and the economy. Expansion into the 
rich interior of the continent enabled the United States 
to become the world’s leading agricultural nation. Many 
of the pioneer farmers found they could produce more 
than they needed for their families. They then concen- 
trated on products with high sales value. Cotton was in 
great demand by textile mills in Europe and the Eastern 
United States. Farmers in the South as far west as Texas 
raised cotton to supply the mills. Many settlers in Ken- 
tucky and Tennessee prospered by growing tobacco. 
Midwesterners produced large crops of corn and 
wheat, and also raised much livestock. Farmers in the 
Far West raised wheat, fruit, and other valuable prod- 
ucts. 

New techniques and machines boosted the output of 
America’s farms. Eli Whitney's cotton gin, invented in 
1793, came into widespread use in the 1800s. It enabled 
cotton growers to separate cotton fiber from the seeds 
as fast as 50 people could by hand. The reaper, patented 
by Cyrus McCormick in 1834, allowed farmers to harvest 
grain much more quickly than before. See Cotton gin; 
Reaper. 

The discovery of minerals in the West also aided 
America’s economy. The most famous mineral strike 
took place in 1848, when gold was discovered at Sutter's 
Mill in California. See Forty-niner; Gold rush. 

The period also marked the beginning of large-scale 
manufacturing in the United States. Previously, most 
manufacturing was done by craftworkers at home or in 
small shops. But beginning in the early 1800s, busi- 
nesses erected factories equipped with modern machin- 
ery that enabled them to produce goods more rapidly. 
Manufacturing remained centered in the East, but some 
Western towns developed industries. 

Developments in transportation also contributed im- 
mensely to economic growth in the United States. New 
or improved roads—such as the National Road in the 
East and the Oregon and Santa Fe trails in the West— 
eased the difficulty of traveling and shipping goods by 
land. 

In 1807, Robert Fulton demonstrated the first com- 
mercially successful steamboat, the Clermont. The 
steamboat soon became the fastest and most important 





ea ne we ts “0 
Detail of A Corton Plantation on the Mississippi (1884), a Currier and Ives lithograph 
based on a painting by W. A. Walker; Museum of the City of New York 
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The Camden and Amboy Railroad with the Engine Planet’ in 1834 (1904), an oil painting 
on canvas by Edward Lamson Henry; Graham Gallery, New York City. 


Railroads and steamboats became important means of transportation during the Expansion Era. 
In the scene above, New Jersey travelers transfer from a steamboat, background, to a train. A 
stagecoach and a carriage—two other means of transportation—appear at the right. 
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WORLD BOOK illustrations by David Cunningham 


Technological advances in transportation, farming, and com- 
munication greatly aided America’s economic growth during 
the early 1800's. Some of the developments are shown above. 


means of shipping goods. Americans of the early 1800's 
built many canals to connect their natural waterways. 
The Erie Canal, the most important one, was completed 
in 1825. It opened a water passage from the Hudson 
River in New York to the Great Lakes in the Midwest. 
Boats used the canal to carry manufactured products 
from the East to the West and farm products and raw 
materials from the West to the East (see Erie Canal). 

The steam-powered railroad soon rivaled the steam- 
boat in importance as a means of shipping. In the 1820s, 
American railroads were still in the experimental stage. 
But by 1850, about 9,000 miles (14,500 kilometers) of rail- 
road lines were in operation. 

In 1837, Samuel F. B. Morse demonstrated the first 
successful telegraph in the United States. The telegraph 
soon gave businesses the fastest means of communica- 
tion yet known. An expanded postal system also helped 
speed communications. 

Cultural change. After 1820, the wilderness seemed 
less and less hostile to Americans. Increasingly, society 
glorified the frontier and nature. The public eagerly read 
the novels of James Fenimore Cooper, which described 
Indians and pioneers as pure of heart and noble in 
deeds. Ralph Waldo Emerson and other American phi- 
losophers praised nature as a source of truth and beauty 
available to all people, rich and poor alike. 

Developments in printing spread art and information 
to more people than ever before. A new printing proc- 
ess Called /ithography enabled artists to produce many 
copies of their works cheaply. Large numbers of Ameri- 
cans bought and decorated their homes with litho- 
graphs. The lithographs of Nathaniel Currier and James 
Merritt lves were especially popular. They depicted eve- 
ryday American scenes, customs, and events— often in a 
sentimental style. Faster printing presses reduced the 
cost of printing newspapers. After 1835, many newspa- 
per publishers lowered the cost of their papers to a 
penny, a price even poor people could afford. But the 
spoken word remained an important means of mass 
communication. Large numbers of people attended 
gatherings where political candidates, pleaders of 
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Political candidates and 
other orators traveled far and 
wide to bring their messages 
to frontier audiences. Public 
speeches from platforms like 
the one at the left became 
known as stump speeches. 


Detail of Stump Speaking (1854), an oil painting on canvas 
by George Caleb Bingham; Boatmen’s National Bank of St. Louis 


special causes, and famous lawyers and members of the 
clergy made speeches. 

City people of the Expansion Era flocked to theaters to 
enjoy plays, minstrel shows, and other forms of enter- 
tainment. Groups of entertainers also toured the coun- 
try, performing before small-town audiences. P. T. Bar- 
num, the most famous showman of the time, fascinated 
the public with exhibitions of midgets, “fat ladies,” and 
other unusual attractions. 


Politics and the “common man” 


The election of 1824 led to renewed political friction 
in the United States. Four Democratic-Republicans, in- 
cluding John Quincy Adams and Andrew Jackson, 
sought to succeed Monroe as President. Jackson re- 
ceived the most electoral votes. But he did not win a ma- 
jority, so it fell upon the House of Representatives to se- 
lect the new President. The House chose Adams. 
Embittered, Jackson and his followers formed a separate 
wing of the Democratic-Republican Party, which soon 
developed into the Democratic Party. 

Jacksonian Democracy. Adams and all the earlier 
Presidents came frum well-to-do Eastern families. Jack- 
son, by contrast, was born in a log cabin into a poor 
family. He won national fame as an Indian fighter and as 
a hero ot the War of 1812. 

Jackson ran for President again in 1828. He appealed 
for support trom Western farmers and pioneers, and 
city laborers and craftworkers. He promised to end what 
he called a monopoly” of government by the rich and to 
protect the interests of the “common man.” His policy of 
equal political power for all became known as /ackso- 
man Democracy. Jackson's background and policies 
gained him much support in the West and in the na- 
tions growing cities. The voters elected him President 
by wide margins in 1828 and again in 1832. 

jackson as President. When Jackson became Presi- 
dent, many wealthy Easterners held what were, in effect 


lifelong appointments to federal government jobs. Jack- 
son dismissed many of these people from office, replac- 
ing them with his supporters. Some historians consider 
this action the start of the spoils system in the federal 
government. See Spoils system. 

Jackson's main crusade against the wealthy involved 
the second Bank of the United States. The bank's duties 
included regulating the nation’s money supply. Jackson 
believed the bank operated as a monopoly that favored 
the wealthy. In 1832, Congress voted to recharter the 
bank, but Jackson vetoed the bill. He soon withdrew the 
government's money from the bank, and the bank later 
collapsed. 

The other great issue of Jackson's Administration in- 
volved the tariff and nullification. In 1828, Congress 
passed a bill that placed high tariffs on goods imported 
into the United States. The South believed the bill fa- 
vored New England manufacturing interests, and de- 
nounced it as a ‘tariff of abominations.” Speaking for 
South Carolina, Calhoun (then the Vice President) 
claimed any state could nullify a federal law it deemed 
unconstitutional. In 1832, Congress lowered tariffs 
somewhat, but not enough to please South Carolina. 
South Carolina declared the tariff acts “null and void,” 
and threatened to secede from the Union if the federal 
government tried to collect tariffs in the state. This ac- 
tion created a constitutional crisis. Jackson believed in 
states’ rights, but maintained the Union must be pre- 
served. In 1833, he persuaded Congress to pass the 
Force Bill, which allowed him to use the armed forces to 
collect tariffs. But Congress lowered tariffs to a point ac- 
ceptable to South Carolina, and the nullification crisis 
ended. See Nullification. 

Politics after Jackson. Jackson’s influence on politics 
continued after he left office. As undisputed leader of 
the Democrats, Jackson designated Martin Van Buren to 
be the party's candidate in the 1836 presidential election. 
Jackson's opponents had formed the Whig Party four 














years earlier. In an attempt to attract followers of Jack- 
son, most Whigs supported William Henry Harrison to 
oppose Van Buren. Harrison, like Jackson, had won fame 
as a war hero. But the voters, still loyal to Jackson, 
elected Van Buren. 

A depression called the Panic of 1837 crippled the 
American economy shortly after Van Buren took office, 
but prosperity later returned. The presidential election 
of 1840 again matched Van Buren and Harrison. In their 
campaign, the Whigs made some attempt to criticize 
Van Buren’s economic policies, but for the most part 
they ignored issues. Instead, they promoted Harrison as 
a war hero and associated him with hard cider, the log 
cabin, and other symbols of the frontier. In this way, 
they appealed to many of Jackson’s frontier supporters, 
and Harrison won the election. 


Social reform 


During the Expansion Era, many Americans came to 
believe that social reforms were needed to improve 
their society. Churches and social groups set up chari- 
ties to aid the poor and teach them how to help them- 
selves. Reformers worked to reduce the working day of 
laborers from the usual 12 or 14 hours to 10 hours. 
Prohibitionists— convinced that drunkenness was the 
chief cause of poverty and other problems— persuaded 
13 states to outlaw the sale of alcohol between 1846 and 
1855. Dorothea Dix and others worked to improve the 
dismal conditions in the nation’s prisons and insane asy- 
lums. Other important targets of reformers were wom- 
en's rights, improvements in education, and the aboli- 
tion of slavery. 

The drive for women’s rights. Early American 
women had few rights. There were almost no colleges 
for women, and most professional careers were closed 
to them. A married woman could not own property. In- 
stead, any property she had legally belonged to her hus- 
band. In addition, American women were barred from 
voting in almost all elections. 

A women’s rights movement developed after 1820, 
and brought about some changes. In 1833, the Oberlin 
Collegiate Institute (now Oberlin College) opened as the 
first coeducational college in the United States. Some 
mens colleges soon began admitting women, and new 
colleges for women were built. In 1848, New York 
passed a law allowing women to keep control of their 
Own real estate and personal property after marriage. 
That same year, Lucretia Mott and Elizabeth Cady Stan- 
ton organized a Woman's Rights Convention in Seneca 
Falls, N.Y. The convention issued the first formal appeal 
for woman suffrage (the right to vote). But nationwide 
suffrage did not come about until 1920. 

Education reform. in the early 1800's, most good 
schools in the United States were expensive private 
schools. Poor children went to second-rate “pauper, or 
“charity,” schools, or did not go at all. During the 1830s, 
Horace Mann of Massachusetts and other reformers 
began demanding education and better schools for all 
American children. States soon began establishing pub- 
lic school systems, and more and more children re- 
ceived an education. Colleges started training teachers 
for a system of public education based on standardized 
courses of study. As a result, schoolchildren throughout 
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the country were taught much the same lessons. For ex- 
ample, almost all children of the mid-1800's studied the 
Mccuftey, or Eclectic, Readers to learn to read. These 
books taught patriotism and morality as well as reading 
(see McGuffey, William H)). 

The abolition movement became the most intense 
and controversial reform activity of the period. Begin- 
ning in colonial times, many Americans—called abo/i- 
tionists—had demanded an end to slavery. By the early 
1800's, every Northern state had outlawed slavery. But 
the plantation system had spread throughout the South, 
and the economy of the Southern States depended 
more and more on slaves as a source of cheap labor. 

The question of whether to outlaw or allow slavery 
became an important political and social issue in the 
early 1800's. Through the years, a balance between the 
number of free states (states where slavery was prohib- 
ited) and s/ave states (those where it was allowed) had 
been sought. This meant that both sides would have an 
equal number of representatives in the United States 
Senate. As of 1819, the federal government had 
achieved a balance between free states and slave states. 
There were 11 of each. 

When the Territory of Missouri applied for admission 
to the Union in 1818, bitter controversy broke out over 
whether to admit it as a free or slave state. In either case, 
the balance between free and slave states would be 
upset. But in 1820, the nation’s leaders worked out the 
Missouri Compromise, which temporarily maintained 
the balance. Massachusetts agreed to give up the north- 
ern part of its territory. This area became the state of 
Maine, and entered the Union as a free state in 1820. In 
1821, Missouri entered as a slave state, and so there 
were 12 free and 12 slave states. 

The Missouri Compromise had another important 
provision. It provided that slavery would be “forever 
prohibited’ in all the territory gained from the Louisiana 
Purchase north of Missouri's southern border, except 
for Missouri itself. See Missouri Compromise. 

The Missouri Compromise satisfied many Americans 
as an answer to the slavery question. But large numbers 
of people still called for complete abolition. In 1821, 
Benjamin Lundy, a Quaker, pleaded for gradual aboli- 
tion in a journal called 7he Genius of Universal Emanci- 
pation. William Lloyd Garrison, a fiery New England 
journalist, opposed even gradual abolition. Garrison de- 
manded an immediate end to slavery. He founded 7he 
Liberator, an important abolitionist journal, in 1831. 
Many blacks who had gained their freedom became im- 
portant speakers for the abolition movement. They in- 
cluded Frederick Douglass and Sojourner Truth. See 
Abolition movement. 

The growing strength of the abolition movement 
raised fears among Southerners that the federal govern- 
ment would outlaw slavery. Increasingly, the South 
hardened its defense of slavery. Southerners had always 
argued that slavery was necessary to the plantation 
economy. But after 1830, some Southern leaders began 
arguing that blacks were inferior to whites, and there- 
fore fit for their role as slaves. Even many Southern 
whites who owned no slaves took comfort in the belief 
that they were superior to blacks. As a result, Southern 
support ot slavery increased. 
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The Civil War (1861-1865) ranks among the most tragic events of United States history. It pitted 
Northerners against Southerners in bloody battle. In the Battle of Gettysburg, above, more than 
45,000 Americans were killed, wounded, captured, or missing in just three days. 


burg (1863), an oil painting on canvas by James Walker; West Point Museum, U.S. Military Academy 


The irrepressible conflict 


The long dispute between the North and South over 
the issue of slavery came to a head after the Mexican 
War ended in 1848. The vast new area the United States 
had acquired in the West during the 1840's created a 
problem Americans could not evade. It was obvious that 
the new land would sooner or later be split up into terri- 
tories, and then into states. Proslavery Americans— 
chiefly Southerners—argued against any restraints on 
slavery in the new territories and states. Antislavery 
Americans—mainly Northerners—wanted the federal 
government to outlaw slavery in the newly acquired 
lands. Still others proposed the doctrine of popular sov- 
ereignty. That ts, they said the people of the territories 
and states should decide for themselves whether or not 
to allow slavery. 

At first, the sides tried to settle their differences 
through debate and compromise. But the dispute over 
slavery proved to be an “irrepressible conflict,” as Sena- 
tor William H. Seward of New York termed it. During the 
1850's, the North and South drew further and further 
apart over the issue. In the early 1860's, 11 Southern 
states seceded from the Union. The North insisted that 
the South had no right to secede and that the Union 
must be preserved at all costs. On April 12, 1861, the 
Civil War broke out between the North and South. In 
this tragic chapter of United States history, Americans 
faced Americans in bloody battle. The Civil War took 
more American lives than any other war. It left large 
parts of the South in ruins, and created long-lasting feel- 
ings of bitterness and division between the people of 
the North and South. 


The North won the Civil War in 1865. The North's vic- 


tory preserved the Union. And, soon after the war, slav- 
ery was outlawed throughout the United States. 


Debate and compromise 


California applied for statehood in 1849. The applica- 
tion triggered debate over whether California should be 
admitted as a free state or a slave state. It also height- 
ened the long-standing argument over how to deal with 
the slavery question. 

Congressional views. Members of Congress be- 
came spokesmen for the various views about slavery. 
Calhoun, then a senator from South Carolina, expressed 
the views of Americans who believed in the right to own 
slaves. Senator Seward was one of many spokesmen for 
people with strong antislavery beliefs. He said moral 
law—a higher law than the Constitution—required that 
the government abolish slavery nationwide. Senator 
Clay of Kentucky represented Americans who held 
views between those of Calhoun and Seward. Clay 
urged the North and South to compromise because—he 
said—the alternative was the end of the Union. 

The Compromise of 1850. Clay and others suc- 
ceeded in bringing about agreement on the California 
slavery question. They won approval of the Compromise 
of 1850, a series of laws that made concessions to both 
the North and South. Measures designed to satisfy the 
North included the admission of California to the Union 
as a free state and the abolition of the slave trade in 
Washington, D.C. As part of the Compromise, Congress 
created the territories of New Mexico and Utah. To try to 
satisfy Southerners, Congress ruled that when these ter- 
ritories became states, the residents would decide 











whether or not to allow slavery. Also for the South, Con- 
gress agreed to strict measures designed to aid the cap- 
ture of runaway slaves. 

Many Americans thought the Compromise of 1850 
provided a final solution to the slavery problem. The 
Compromise did cool the heated argument over the 
issue—but only for a while. See Compromise of 1850. 

The Kansas-Nebraska Act. In the early 1850's, Con- 
gress began considering the creation of new territories 
in the area roughly between Missouri and present-day 
Idaho. Bitter debate flared up over whether the territo- 
ries should ban or allow slavery. Those who called for a 
ban cited the Missouri Compromise to back their posi- 
tion. The land under consideration was part of the area 
in which the Compromise had “forever prohibited" slav- 
ery. But on May 25, 1854, Congress passed the Kansas- 
Nebraska Act, a law that changed this provision. The law 
created two territories west of Missouri—Kansas and 
Nebraska. It provided that the people of Kansas and Ne- 
braska would decide whether or not to allow slavery. 
See Kansas-Nebraska Act. 


Nationwide turmoil 


Few, if any, American laws have had more far-reach- 
ing effects than the Kansas-Nebraska Act. Furious anti- 
slavery Americans denounced both Northerners and 
Southerners who had supported the act. Others 
staunchly defended the act. Everywhere, attitudes to- 
ward the slavery question hardened, and capacity for 
further compromise diminished. Political and social tur- 
moil swept through the country, and the United States 
was on the road to war. 

Political and institutional splits. Angered by the 
Kansas-Nebraska Act, a group of antislavery Americans 
formed the Republican Party in 1854. Many Democrats 
and Whigs who opposed slavery left their parties and 
became Republicans. Other Americans, puzzled by the 
national turmoil, sought simple answers to the country's 
problems. They joined the Know-Nothing (or Ameri- 





The Compromise of 1850 temporarily cooled the heated dis- 
pute over slavery in the United States. Henry Clay, center above, 
led the effort in Congress to pass the Compromise. 
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Period facts in brief 





Presidents (with political parties and dates of service) 
Zachary Taylor, Whig, 1849-1850 
Millard Fillmore, Whig, 1850-1853 
Franklin Pierce, Democrat, 1853-1857 
James Buchanan, Democrat, 1857-1861 
Abraham Lincoln, Republican, 1861-1865 
Andrew Johnson, National Union, 1865-1869 
Ulysses S. Grant, Republican, 1869-1877 


States in the Union 

Number at start of period: 30 

Number at end of period: 37 

States added during the period: 
California (1850), Minnesota (1858), Oregon (1859), Kansas 
(1861), West Virginia (1863), Nevada (1864), Nebraska (1867). 


Important dates 


1850 The Compromise of 1850 temporarily ended a na- 
tional crisis over the slavery question. 

1854 _— Passage of the Kansas-Nebraska Act led to nation- 
wide turmoil over the slavery issue. 

1856 _—s The first American kindergarten opened in Water- 
town, Wis. 

1860 Pony express riders began carrying mail from St. Jo- 


seph, Mo., to the Far West. 
1861-1865 The North and the South fought each other in the 
Civil War. 


1863. The Emancipation Proclamation declared freedom 
for all slaves in Confederate-held territory. 

1865 The 13th Amendment outlawed slavery throughout 
the United States. 

1867. The United States bought Alaska from Russia. 

1868 The House of Representatives impeached President 


Andrew Johnson, but the Senate did not remove him 
from office. 


Population growth and change 


Total population, 23,191,876 
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Total population, 38,925,000 
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WORLD BOOK map 
The Civil War (1861-1865) split the nation into two parts—the 
Confederacy and the Union. The Confederacy was made up of 
11 states that withdrew from the Union in 1860 and 1861. 
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Detail of The Slave Auction (1862), an oil painting on canvas 
by Eyre Crowe, Kennedy Galleries, Inc., New York City 


Slaves were sold at public auctions in the South. Pictures of 
blacks being sold like merchandise stirred much resentment in 
the North against slavery. 


can) Party, which blamed the problems on immigrants 
and Roman Catholics. 

The stability of the two main political parties before 
1854 had helped keep the nation together. Thus, the po- 
litical splits deprived the country of an important unify- 
ing force. Religious denominations had also been a uni- 
fying force. But beginning in the 1840's, large church 
groups split along sectional lines and another unifying 
institution was lost. By the mid-1850s, the Supreme 
Court seemed to be the only institution to command na- 
tionwide respect. But in 1857, the court ruled—in the 
Dred Scott Decision—that blacks were not citizens and 
that laws limiting the spread of slavery were unconstitu- 
tional. The court then lost much of its influence in the 
North. See Dred Scott Decision. 

Social disorder. After 1854, Southerners increas- 
ingly referred to themselves as a separate national 
group. In the North, abolitionists stepped up their cam- 
paign against slavery. Harriet Beecher Stowe’s novel 
Uncle Tom's Cabin (1851-1852) became one of the most 
widely read books in America. This powerful work 
about the horrors of slavery helped stir antislavery feel- 
ings to a fever pitch. In Kansas, fierce fighting broke out 
in 1856 between proslavery and antislavery settlers. See 
Uncle Tom's Cabin; Kansas ("Bleeding Kansas’). 

On Oct. 17, 1859, abolitionist John Brown and a small 
band of followers seized the federal arsenal at Harpers 
Ferry, Va. (now W. Va.). Brown intended the action as the 
first step in a general slave uprising. But federal troops 
easily captured him, and—after a trial—he was hanged. 
Brown's plan had almost no chance of success. The 
odds against him were so great that many people be- 
lieve he was insane at the time of the Harpers Ferry inci- 
dent. Even so, many Northerners thought of him asa 
martyr, while many Southerners genuinely believed his 
attack was part of an organized movement to end slav- 
ery. These attitudes perhaps best show how divided the 
United States had become in the 1850 

The election of 1860 also reflected the nation’s divi 
sion. The Democratic Party split into Northern 
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Southern wings, with each wing slating its own candi- 
date for President. The Whig Party, weakened by deser- 
tions, disbanded before the election. Conservative 
Whigs and Know-Nothings formed the Constitutional 
Union Party, which ran its own candidate for President. 
Only the Republicans remained united. They nominated 
Abraham Lincoln, an Illinois lawyer, for President. The 
Republican unity helped Lincoln win the election on 
Nov. 6, 1860. 

Secession. Lincoln had earned a reputation as an op- 
ponent of slavery, and his election was unacceptable to 
the South. Southerners feared the new President would 
restrict or end slavery. Alarmed by this prospect, South 
Carolina seceded from the Union on Dec. 20, 1860, well 
before Lincoln took office. Alabama, Florida, Georgia, 
Louisiana, and Mississippi seceded in January 1861. The 
six seceded states formed the Confederate States of 
America in February. Later in 1861, Arkansas, North Car- 
olina, Tennessee, Texas, and Virginia seceded and 
joined the Confederacy. 

Lincoln took office on March 4, 1861. The new Presi- 
dent insisted above all else on the preservation of the 
Union. To him, the seceded states were still part of the 
United States, and there was yet hope for reconciliation. 
But a little more than a month later, the North and South 
were at war. 


The Civil War and Reconstruction 


The Civil War began on April 12, 1861, when South- 
ern troops fired on Fort Sumter, a military post in 
Charleston Harbor. Both sides quickly prepared for bat- 
tle after the Fort Sumter clash. The North had superior 
financial and industrial strength, and a larger population 
than the South. But the South fought valiantly to defend 
its cause. The South gained the upper hand at first, but 
the North gradually turned the tide. Finally, Confederate 
resistance wore down, and Union armies swept through 
the South. On April 9, 1865, General Robert E. Lee—the 





a Library of Congress 
The South lay in ruins at the end of the Civil War. A scene 
showing shells of burned buildings in Richmond, Va., above, 
provides an example of the destruction brought on by the war. 
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Reconstruction measures 
passed by Congress after the 
Civil War included the cre- 
ation of election boards to 
register black voters. This 
scene shows blacks lined up 
to register in Macon, Ga. 
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| commander of the Confederate Army— surrendered to 


the Union commander General Ulysses S. Grant at Ap- 
pomattox Court House in Virginia. The last Confederate 
troops surrendered on May 26. 

The four years of bloody fighting between the North 


| and South had staggering effects on the nation. About 


360,000 Union troops and perhaps 260,000 Confederate 
troops—all Americans—died in the conflict. No other 
war in history has taken so many American lives. Prop- 


| erty damage was enormous, especially in the South. 


Many Southern cities, towns, plantations, factories, and 
railroads lay in ruin. The war also took an emotional toll 
on the nation. It caused deep and long-lasting feelings 
of bitterness and division between the people of the 
North and the South. 

For a detailed account of the war, see Civil War. 

The Emancipation Proclamation. At the start of the 
Civil War, Lincoln's main goal was to preserve the 
Union. But as battlefield casualties mounted, he decided 
that another goal—the emancipation of the slaves—was 
necessary to justify the cost of the war. On Jan. 1, 1863, 
Lincoln issued the Emancipation Proclamation. The 
proclamation declared freedom for slaves in all areas of 
the Confederacy that were still in rebellion against the 
Union. See Emancipation Proclamation. 

Reconstruction. Toward the end of the Civil War, 
the North set out to establish terms under which Con- 
federate States would be readmitted to the Union. The 
process through which the South returned, as well as 
the period following the war, is called Reconstruction. 

Northerners divided into two groups over Recon- 
struction policy. One group, called the moderates, 
wanted to end the bitterness between the North and 
South and favored avoiding harsh treatment of the reb- 
els. Members of the other group, the radica/s, believed 
the South should be punished. They also wanted a pol- 
icy that would ensure that blacks received better treat- 
ment in the South than they had before the war. 

President Lincoln might have worked out a compro- 
inise. But assassin John Wilkes Booth shot him on April 
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14, 1865. Lincoln died the next day, less than a week after 
Lee's surrender. Vice President Andrew Johnson be- 
came President. He tried to carry out Lincoln’s policy, 
but he was unable to overcome radical opposition. The 
radicals included many of the most powerful Republi- 
cans in Congress. They controlled enough votes in Con- 
gress to pass their own Reconstruction policy and over- 
ride Johnson's vetoes. Johnson's opposition to the 
radicals almost led to his removal from office. in 1868, 
the House of Representatives impeached him. But the 
Senate voted against removing him from office by the 
margin of a single vote. For details, see Johnson, An- 
drew. 

The Reconstruction program drafted by Congress in- 
cluded laws to further the rights of blacks. The 13th 
Amendment to the Constitution (1865) outlawed slavery 
throughout the United States. The 14th Amendment 
(1868) confirmed the citizenship of blacks, and the 15th 
Amendment (1870) made it illegal to deny the right to 
vote on the basis of race. 

Congress also stationed troops in the South. Republi- 
cans, protected by the troops, took control of local 
Southern governments. White Southerners loyal to their 
old traditions bitterly resented the new political system. 
Many of them joined the Ku Klux Klan, a secret society 
that used violence to keep blacks from voting and trying 
to achieve equality (see Ku Klux Klan). 

Congress insisted that the Confederate States agree 
to follow all federal laws before being readmitted to the 
Union. Between 1866 and 1870, all the Confederate 
States returned to the Union. By the early 1870's, interest 
in Reconstruction in the North had faded. However, Re- 
construction did not end until 1877, when the last fed- 
eral troops left the South. 

Reconstruction had limited success. It expanded the 
legal rights of blacks and set up public school systems. 
But the old social order, based on white supremacy, 
soon returned to the South. The fundamental problem 
of the black’s place in society remained to haunt future 
generations. See Reconstruction. 
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The Metropolitan Museum of Art, New York City, Gift of Lyman G. Bloomingdale, 1901 


America became an industrial giant during the late 1800's. The nation’s factories, such as the 
iron foundry above, began turning out products on a much larger scale than before. Millions of 
rural Americans and immigrants flocked to the country’s cities to work in the booming industries. 


Industrialization and reform 


The industrial growth that began in the United States 
in the early 1800's continued steadily up to and through 
the Civil War. Still, by the end of the war, the typical 
American industry was small. Hand labor remained 
widespread, limiting the production capacity of indus- 
try. Most businesses served a small market and lacked 
the capital needed for business expansion. 

After the Civil War, however, American industry 
changed dramatically. Machines replaced hand labor as 
the main means of manufacturing, increasing the pro- 
duction capacity of industry tremendously. A new na- 
tionwide network of railroads distributed goods far and 
wide. Inventors developed new products the public 
wanted, and businesses made the products in large 
quantities. Investors and bankers supplied the huge 
amounts of money that business leaders needed to ex- 
pand their operations. Many big businesses grew up as 
a result of these and other developments. They included 
coal mining, petroleum, and railroad companies; and 
manufacturers and sellers of such product: i 
dustrial machinery, automobiles, and clothi 

The industrial growth had major effects on American 
lite. The new business activity centered in citi: 
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sult, people moved to cities in record numbers, and the 
cities grew by leaps and bounds. Many Americans 
amassed huge fortunes from the business boom, but 
others lived in extreme poverty. The sharp contrast be- 
tween the rich and the poor and other features of Amer- 
ican life stirred widespread discontent. The discontent 
triggered new reform movements, which—among other 
things—led to measures to aid the poor and control the 
size and power of big business. 

The industrial growth centered chiefly in the North. 
The war-torn South lagged behind the rest of the coun- 
try economically. In the West, frontier life was ending. 

America’s role in foreign affairs also changed during 
the late 1800's and early 1900's. The country built up its 
military strength and became a world power. 


The rise of big business 


The value of goods produced by American industry 
increased almost tenfold between 1870 and 1916. Many 
interrelated developments contributed to this growth. 

improved production methods. The use of ma- 
chines in manufacturing spread throughout American 
industry after the Civil War. With machines, workers 
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could produce goods many times faster than they could 
by hand. The new large manufacturing firms hired hun- 
dreds, or even thousands, of workers. Each worker was 
assigned a specific job in the production process. This 
system of organizing laborers, called the division of 
labor, also sped up production. The increased produc- 
tion speed had a tremendous impact on the economy. It 
enabled businesses to charge lower prices for products. 
Lower prices, in turn, meant more people could afford 
the products, and so sales soared. 

Development of new products. Inventors created, 
and business leaders produced and sold, a variety of 
new products. The products included the typewriter 
(1867), barbed wire (1874), the telephone (1876), the pho- 
nograph (1877), the electric light (1879), and the gasoline 
automobile (1885). Of these, the automobile had the 
greatest impact on the nation’s economy. In the early 
1900's, Ransom Eli Olds and Henry Ford began turning 
out cars by mass production. Automobile prices 
dropped, and sales soared. The number of automobiles 
owned by Americans jumped from 8,000 in 1900 to al- 
most 3,500,000 in 1916. 

Natural resources. America’s rich and varied natural 
resources played a key role in the rise of big business. 
The nation’s abundant water supply helped power the 
industrial machines. Forests provided lumber for con- 
struction and wooden products. Miners took large 
quantities of coal and iron ore from the ground. Andrew 
Carnegie and other business leaders made steel from 
these minerals. Steel played a vital role in the industrial- 
ization process. It was used to build machines, railroad 
tracks, bridges, automobiles, and skyscrapers. Other in- 
dustrially valuable minerals included copper, silver, and 
petroleum. Petroleum—the source of gasoline—became 
especially important after the automobile came into 
widespread use in the early 1900s. 

A growing population. More than 25 million immi- 
grants entered the United States between 1870 and 
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Period facts in brief 


Presidents (with political parties and dates of service) 


Ulysses S. Grant, Republican, 1869-1877 
Rutherford B. Hayes, Republican, 1877-1881 
James A. Garfield, Republican, 1881 
Chester A. Arthur, Republican, 1881-1885 
Grover Cleveland, Democrat, 1885-1889 
Benjamin Harrison, Republican, 1889-1893 
Grover Cleveland, Democrat, 1893-1897 
William McKinley, Republican, 1897-1901 
Theodore Roosevelt, Republican, 1901-1909 
William H. Taft, Republican, 1909-1913 
Woodrow Wilson, Democrat, 1913-1921 


States in the Union 

Number at start of period: 37 

Number at end of period: 48 

States added during the period: 
Colorado (1876), North Dakota (1889), South Dakota (1889), 
Montana (1889), Washington (1889), Idaho (1890), Wyoming 
(1890), Utah (1896), Oklahoma (1907), New Mexico (1912), Ari- 
zona (1912). 


Important dates 

1876 Alexander Graham Bell invented the telephone. 
Thomas Edison invented the phonograph. 
Edison invented the electric light. 
The world’s first skyscraper was begun in Chicago. 
The American Federation of Labor was founded. 
The United States defeated Spain in the Span- 
ish-American War. 
The Wright Brothers made the first successful air- 
plane flight at Kitty Hawk, N.C. 
The 16th Amendment gave the federal government 
the power to levy an income tax. 
World War | began in Europe. 


Population growth and change 
Total population, 39,818,449 
1370 aa 
Rural, 74% Urban, 26% 


Tatal population, 99,871,604 





1916 
Rural, 51% 


Trolley streetcar Phonograph 


WORLD BOOK illustrations by David Cunningham 


Many new products came into use during the period of industrialization. Their manufacture and 
sale contributed greatly to the economic boom. Some of the new products are shown above. 


178 United States, History of the: 1870-1916 


immigration to the United States between 1870 and 1916 
The largest number of immigrants between 1870 and 1916 came from 
southern and eastern Europe. Earlier, more immigrants had come from 
northern and western Europe than from any other part of the world. 





12,412,144 
Northern and 
Western Europe = 
10,562,280 
North and 
South America 
1,940,051 
Asia, Africa, 
se and Oceania 
” « . ° +; my 
The Granger Collection, New York 740,242 
Immigrants flocked into the nation by the millions Millions of 
in the late 1800's and early 1900's. A shipload of Patcans: 0 2 4 2 


newcomers from Europe is shown here. 


Geographical 
area of origin 


Southern and 
Eastern Europe 





Source: U.S. Census Bureau. 


1916. Immigration plus natural growth caused the U.S. 
population to more than double during the same peri- 
od, rising from about 40 million to about 100 million. 
Population growth helped the economic boom in two 
ways. It increased the number of consumers, and thus 
enlarged the market for products. It also provided the 
additional workers needed for the jobs created by the 
new business activity. 

Distribution, sales, and communication. {n the late 
1800's, the American railroad system became a nation- 
wide transportation network. The distance of all railroad 
lines in operation in the United States soared from 
about 9,000 miles (14,500 kilometers) in 1850 to almost 
200,000 miles (320,000 kilometers) in 1900. A high point 
in railroad development came in 1869, when workers 
laid tracks that joined the Central Pacific and Union Pa- 
cific railroads near Ogden, Utah. This event marked the 
completion of the world’s first transcontinental railroad 
system. The system linked the United States by rail from 
coast to Coast. 

The new railroads spurred economic growth. Mining 
companies used them to ship raw materials to factories 
over long distances quickly. Manufacturers distributed 
their finished products by rail to points throughout the 
country. The railroads became highly profitable busi- 
nesses for their owners, including Cornelius Vanderbilt 
and Jay Gould. 

Improved sales methods also aided economic 
growth. Owners of big businesses sent salespeople to 
all parts of the country to promote their products. Enter- 
prising merchants opened huge department stores in 
the growing cities. They included Marshall Field of 
Chicago, R. H. Macy of New York, and John Wanamaker 
of Philadelphia. The stores offered a wide variety of 
products at reasonable prices. Other merchants 
ing Montgomery Ward and Richard Sears 
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order companies, chiefly to serve people who lived far 
from stores. The companies published catalogs that 
showed their products. Buyers used the catalogs to or- 
der goods by mail. 

Advances in communication provided a boost for the 
economy. Railroads replaced such mail-delivery systems 
as the stagecoach. In 1876, Alexander Graham Bell 
patented the telephone. These developments, along 
with the telegraph, provided the quick communication 
that is vital to the smooth operation of big business. 

Investment and banking. The business boom trig- 
gered a sharp increase in investments in the stocks and 
bonds of corporations. As businesses prospered, per- 
sons eager to share in the profits invested heavily. Their 
investments provided capital that companies needed to 
expand their operations. 

New banks sprang up throughout the country. Banks 
helped finance the nation’s economic growth by making 
loans to businesses. Some bankers of the era, especially 
J. P. Morgan, assumed key positions in the American 
economy because of their ability to provide huge sums 
of capital. 

Monopolies. The government did little to regulate 
business during the 1800's. Unrestricted, business exec- 
utives in the United States struggled to wipe out compe- 
tition and gain complete control of their industries. They 
formed monopolies, which—for the most part—are ille- 
gal today. Some business owners in the same industry 
merged (united to form a single company) in order to re- 
duce or eliminate competition. Other business leaders 
formed trusts. A trust was a monopoly in which a group 
of managers controlled rival businesses without formal 
ownership of the businesses (see Monopoly and com- 
petition; Antitrust laws). 

The monopolies had some favorable effects on the 
economy. They helped make possible the giant, efficient 

















corporations that contributed so much to economic 
growth. The monopolies also enabled businesses to 
avoid sharp fluctuations in price and output, and thus 


_ keep sales steady. On the other hand, monopolies gave 


some business leaders so much power that they could 


- take unfair advantage of others. A business executive 
with little or no competition could demand goods from 


suppliers at low cost, while charging high prices for the 
finished product. The executive could also save money 
by reducing a product's quality. 


The South and the West 


The war-torn South. After the Civil War, Americans 
in the South faced the task of rebuilding their war-torn 
society. The South lagged behind the rest of the nation 
economically. Some industry developed in the region, 
but the South remained an agricultural area throughout 
the period of industrialization. 

Many Southern farmers—both black and white— 
owned the land they worked. But in general, the land of 
these small, independent farmers was poor. The best 
land was given over to tenant farming—a system in 
which laborers farm the land and pay rent in money or 
crops to the owner. The tenant farming system had nei- 
ther the virtues of the plantation system of pre-Civil War 
days nor of the independent owner system. The tenant 
farmers lacked the incentive to improve land that was 
not their own, and the owners did not have full control 
over production. For these and other reasons, agricul- 
ture remained more backward in the South than else- 
where. 

The end of the Western frontier. The long process 
of settling the United States from coast to coast drew to 
a close after the Civil War. In 1862, Congress passed the 
Homestead Act, which offered public land to people 
free or at very low cost. Thousands of Americans and 
immigrants started farms in the West under the provi- 
sions of the act. They settled chiefly on the Great Plains, 
which—contrary to earlier beliefs—included much excel- 
lent farmland. Miners flocked to the West as the de- 
mand for minerals soared. Towns sprang up near the 
mines. Cattle ranching spread throughout the Southwest 
after the Civil War. 

After 1870, settlement became so widespread in the 
West that it was no longer possible to draw a continu- 
ous frontier line. The U.S. Census of 1890 officially rec- 
ognized the fact that America’s frontier had ended. See 
Westward movement in America (Settling the Great 
Plains); Western frontier life in America. 

The settlement of the West brought an end to the 
American Indian way of life. Farmers occupied and 
fenced in much of the land. White people moving west- 
ward slaughtered buffalo herds on which Indians de- 
pended for survival. Some Indians retaliated against the 
whites by attacking wagon trains and homes. But as in 
earlier days, the federal government sent soldiers to 
crush the Indian uprisings. In the end, the Indians were 
no match for the soldiers and their superior weapons. 
Through the years, the federal government pushed 
more and more Indians onto reservations. Reservation 
Indians suffered from poverty and illness, and could not 
adjust to the new way of life forced upon them. By 1900, 
the separate Indian way of life had become a thing of 
the past. For more details, see Indian, American (The 
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Farmers flocked to the Great Plains during the late 1800s. 
The Kansas farm family above built their house from sod. The 
Plains had few trees, and so lumber for building was scarce. 


destruction of !ndian America); Indian reservation; In- 
dian Territory; Indian wars. 


Life during the industrial era 


The industrial boom had major effects on the lives of 
the American people. The availability of jobs in indus- 
tries drew people from farms to cities in record num- 
bers. In 1870, only about 25 per cent of the American 
people lived in urban areas. By 1916, the figure had 
reached almost 50 per cent. 

The lives of people in the cities contrasted sharply. A 
small percentage of them had enormous wealth and en- 
joyed lives of luxury. Below them economically, the 
larger middle class lived comfortably. But at the bottom 
of the economic ladder, a huge mass of city people 
lived in extreme poverty. 

The wealthy. The business boom opened up many 
opportunities for financial gain. The economic activity it 
generated enabled many people to establish successful 
businesses, expand existing ones, and profit from invest- 
ments. Some business leaders and investors were able 
to amass huge fortunes. The number of millionaires in 
the United States grew from perhaps about 20 in 1850 to 
more than 3,000 in 1900. Among the millionaires was a 
small group who accumulated fortunes of more than 
$100 million each. They included Andrew Carnegie, 
Marshall Field, J. P. Morgan, John D. Rockefeller, and 
Cornelius Vanderbilt. The wealthy Americans built enor- 
mous mansions, wore the finest clothing, ate in the best 
restaurants, and could afford to buy almost anything 
they desired. 

The middle class. Other city people prospered 
enough to live lives of comfort, if not wealth. They in- 
cluded owners of small businesses, and such workers 
as factory and office managers. They became part of 
America’s growing middle class. 

The underprivileged. The laborers who toiled in 
factories, mills, and inines did not share in the benefits 
of the econoinic growth. They usually worked at least 60 
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The lives of the poor and the rich contrasted sharply during the industrial period. Poor city 
people, /eft, lived in a crowded tenement and could barely afford the necessities of life. But the 
wealthy, such as the well-dressed antique shoppers at the right, enjoyed lives of luxury. 


hours a week for an average pay of about 20 cents an 
hour, and had no fringe benefits. 

As the nation’s population grew, so did the competi- 
tion for jobs. The supply of workers outstripped the de- 
mand. Business leaders felt little pressure to improve 
the lot of workers. They knew that job competition 
meant poor people would work under almost any con- 
ditions. The oversupply of workers led to high unem- 
ployment. In addition, depressions slowed the nation’s 
economy to a near standstill in 1873, 1884, 1893, and 
1907. Unemployment soared during these depressions. 
Workers suffered through the periods of idleness with- 
out the unemployment benefits that are available today. 
Such economic hardship meant that, in many cases, 
every family member except very young children had to 
seek a job. 

The everyday life of the city poor was dismal and 
drab. The poor lived crowded together in slums. Much 
of their housing consisted of cheap apartment buildings 
called tenements. The crowded slum neighborhoods 
bred crime. Overwork, poor sanitation, and inadequate 
diet left slum dwellers vulnerable to disease. Many poor 
children received little or no education, because they 
had to work to contribute to their families’ welfare. In 
addition, schools in the slums were poorly equipped for 
educating those who attended them. 

In spite of harsh living conditions, hope made the 
lives of many of the poor tolerable. The poor knew that 
economic advancement was possible in the United 
States. Some families, through hard work and saving, 
were able to start small businesses. And—even if some 
workers themselves could not advance economically— 
they believed that in America their children would. 

The farmers. American farmers also suffered hard- 
ships after the Civil War. Advances in agricultural equip- 
ment and techniques had enabled most of the farmers 
to increase their production. However, middlemen be- 


tween the farmers and the consumers took a large share 
of the money earned from farm products. The middle- 
men included owners of railroads, grain elevators, mills, 
and gins. 

The Gilded Age. American author Mark Twain called 
the era of industrialization “The Gilded Age.” Twain used 
this term to describe the culture of the newly rich of the 
period. Lacking tradition, the wealthy developed a 
showy culture supposedly based on the culture of 
upper-class Europeans. The enormous mansions of the 
newly rich Americans imitated European palaces. The 
wealthy filled the mansions with European art works, an- 
tiques, rare books, and gaudy decorations. They spent 
their leisure time attending operas, relaxing at |Juxurious 
resorts, or engaging in other functions they believed 
were signs of refinement. 

Most Americans, however, had a far different idea of 
culture. They enjoyed fairs that exhibited industrial ma- 
chines, the latest inventions, and other items related to 
America's material progress. The fairs included the Phil- 
adelphia Centennial Exposition of 1876 and the Chicago 
World's Columbian Exposition of 1893. The American 
people were eager spectators at circuses, vaudeville 
shows, and sporting events. Baseball became so popu- 
lar after 1900 that it was called the national pastime. Also 
after 1900, a new kind of entertainment, the motion pic- 
ture, began attracting public interest. Many Americans 
of the industrial era enjoyed playing popular songs from 
sheet music on parlor pianos, or, after 1877, from rec- 
ords on crude phonographs. The people liked maga- 
zines filled with pictures, and dime nove/s—inexpensive 
books that emphasized adventure and the value of hard 
work and courage. 

Government and the people. After the Civil War, 
the Democratic and Republican parties developed 
strong political machines. Members of these organiza- 
tions kept in contact with the people, and did them 

















favors in return for votes. But in general, political and 
government leaders strongly favored business interests. 
They did little to interfere with business or to close the 
gap between the rich and poor. 

Government of the era was also marked by wide- 
spread corruption. Ulysses S. Grant became President in 
1869. Members of Grant's Administration used their gov- 
ernment positions for their own financial gain (see 
Grant, Ulysses S. [Political corruption; Government 
frauds)). Corruption also flourished in state and local 
government. The people seemed little concerned, how- 
ever. For example, in 1872, Grant won a second term 
and received more votes than he did the first time. 


Reform 


A strong spirit of reform swept through the United 
States during the late 1800's and early 1900's. Many 
Americans called for changes in the country’s economic, 
political, and social systems. They wanted to reduce 
poverty, improve the living conditions of the poor, and 
regulate big business. They worked to end corruption in 
government, make government more responsive to the 
people, and accomplish other goals. 

During the 1870's and 1880's, the reformers made rel- 
atively little progress. But after 1890, they gained much 
public support and influence in government. By 1917, 
the reformers had brought about many changes. Some 
reformers called themselves progressives. As a result, 
the period of American history from about 1890 to about 
1917 is often called the Progressive Era. 

Early reform efforts included movements to organ- 
ize laborers and farmers. In 1886, skilled laborers 
formed the American Federation of Labor (AFL}—now 
the American Federation of Labor-Congress of Industrial 
Organizations (AFL-CIO). Led by Samuel Gompers, this 
union bargained with employers and gained better 
wages and working conditions for its members. Farmers 
founded the National Grange in 1867 and Farmers’ Alli- 
ances during the 1870's and 1880's. These groups helped 
force railroads to lower their charges for hauling farm 
products and assisted the farmers in other ways. 

Unskilled laborers had less success in organizing 
than did skilled laborers and farmers. The Knights of 
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Labor, a union open to both the unskilled and skilled 
workers, gained a large membership during the 1880's. 
But its membership declined sharply after the Haymar- 
ket Riot of 1886. In this incident, someone threw a bomb 
during a meeting of workers in Haymarket Square in 
Chicago, and a riot erupted. At least seven police offi- 
cers and one civilian died. Many Americans blamed the 
disaster on the labor movement. The Haymarket Riot 
aroused antilabor feelings and temporarily weakened 
the cause of unskilled workers. 

The drive for woman suffrage became strong after 
the Civil War. In 1869, Susan B. Anthony and Elizabeth 
Cady Stanton founded the National Woman Suffrage As- 
sociation. The Territory of Wyoming gave women the 
right to vote the same year. Soon, a few states allowed 
women to vote, but only in local elections. 

Early reformers brought about some changes in gov- 
ernment. In 1883, their efforts led to passage of the 
Pendleton, or Civil Service, Act. This federal law set up 
the Civil Service Commission, an agency charged with 
granting federal government jobs on the basis of merit, 
rather than as political favors. The commission was the 
first federal government regulatory agency in the na- 
tion's history. In 1884, Democrats and liberal Republi- 
cans joined together to elect Grover Cleveland Presi- 
dent. A reform-minded Democrat, Cleveland did much 
to enforce the Pendleton Act. 

The Progressive Era. The outcry for reform in- 
creased sharply after 1890. Members of the clergy, so- 
cial workers, and others studied life in the slums and re- 
ported on the awful living conditions there. Educators 
criticized the nation’s school system. A group of 
writers—called muckrakers by their critics—published 
exposés about such evils as corruption in government 
and how some businesses cheated the public. The writ- 
ers included Upton Sinclair, Lincoln Steffens, and [da M. 
Tarbell. Increasingly, unskilled workers resorted to 
strikes in an attempt to gain concessions from their em- 
ployers. Often, violence broke out between strikers and 
strikebreakers hired by the employers. Socialists and 
others who opposed the U.S. economic system of capi- 
talism supported the strikers and gained a large follow- 


ing. 





Culver 


Popular entertainment of the period included circuses, dime novels, and—after 1900— motion 
pictures. A circus parade through a small-town street, /eft, was a highly exciting event. A dime 
novel, center, taught the value of courage. Many movies featured slapstick comedy, right. 
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hese and other developments caused many middle- 
class and some upper-class Americans to back reforms. 
The people wondered about the justice of a society that 
tolerated such extrenies of poverty and wealth. More 
and more, the power of big business, corruption in gov- 
ernment, violent strikes, and the inroads of socialism 
seemed to threaten American democracy. 

As public support for reform grew, so did the politi- 
cal influence of the reformers. In 1891, farmers and 
some laborers formed the People’s, or Populist, Party. 
The Populists called for government action to help farm- 
ers and laborers. They gained a large following, and 
convinced many Democrats and Republicans to support 
reforms. See Populism. 

Reformers won control of many city and some state 
governments. They also elected many people to Con- 
gress who favored their views. In addition, the first three 
Presidents elected after 1900—Theodore Roosevelt, Wil- 
liam Howard Taft, and Woodrow Wilson—supported 
certain reform laws. These political developments re- 
sulted in a flood of reform legislation on the local, state, 
and federal levels. 

Local and state legislation. Reformers in local and 
state government passed many laws to help the poor. 
Such laws provided for tenement house inspection, 
playgrounds, and other improvements of life in the 
slums. Some reform governments expanded public edu- 
cation and forced employers to protect workers against 
fires and dangerous machinery in factories. The many 
reformers in local and state government included may- 
ors Samuel M. “Golden Rule” Jones of Toledo, Ohio, and 
Tom L. Johnson of Cleveland; and governors Woodrow 
Wilson of New Jersey and Robert M. “Battling Bob” La 
Follette of Wisconsin. Wisconsin went so far as to pass 
an income tax, a measure bitterly opposed by the 
wealthy Americans. 

Federal legislation. \n 1890, the federal government 
passed the Sherman Antitrust Act. This act outlawed 
trusts and other monopolies that hindered free trade. 
But the government did little to control monopolies 
until after Theodore Roosevelt became President in 
1901. Roosevelt was a liberal Republican who called for 
a ‘square deal" for all Americans. He won lasting fame as 





a ‘trust buster.” Roosevelt did not oppose monopolies 
altogether, but he believed they should be regulated 
whenever they operated against the public interest. In 
1903, Roosevelt established the Bureau of Corporations, 
an agency that collected information on businesses. 
When the bureau found that a business was violating 
the Sherman Antitrust Act, the government sued. During 
Roosevelt's presidency, the government brought suits 
against more than 40 companies. The most famous suit 
broke up John D. Rockefeller’s Standard Oil Company in 
1981. 

Roosevelt became the first President to aid laborers in 
a strike against employers. In 1902, the United Mine 
Workers struck for better wages and working condi- 
tions. Roosevelt asked the miners and the mine owners 
to settle their differences through arbitration, but the 
mine owners refused. Angered, the President threat- 
ened to have the Army take over the mines. The owners 
gave in, and reached a compromise with the miners. 

In 1906, Upton Sinclair published The Jung/e, a novel 
about unsanitary conditions in the meat-packing indus- 
try. Roosevelt ordered an investigation of Sinclair's 
charges, and found they were true. At Roosevelt's urg- 
ing, Congress passed the Meat Inspection Act and the 
Federal Food and Drugs Act to regulate food and drug 
processing. 

Republican William Howard Taft succeeded Roose- 
velt in 1909. Although a conservative, Taft helped further 
the cause of reform. He brought twice as many suits 
against businesses as Roosevelt did. He also extended 
civil service and called for a federal income tax. 

In 1912, conservative Republicans backed Taft for 
their party's presidential nomination, and liberal Repub- 
licans supported Roosevelt. Taft won the nomination. 
The liberals then formed the Progressive, or “Bull 
Moose, Party and nominated Roosevelt for President. 
The Republican split enabled reform Democrat Wood- 
row Wilson to win the presidency. The Democrats also 
gained control of Congress. 

The reform movement flourished under Wilson. Two 
amendments to the Constitution proposed during Taft's 
Administration were ratified in 1913. The 16th Amend- 
ment gave the federal government the power to levy an 


Culver 


The Progressive Era was 
marked by widespread de- 
mands for reform. Young so- 
cialist women, /eft, marched 
in a parade to demand better 
treatment of laborers. Such 
public demonstrations be- 
came common tactics among 
the reformers of the era. 
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Detail of Battle of Manila Bay, May 1, 1898, a lithograph by an unknown japanese artist; Chicago Historical Society 
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Victory in the Spanish-American War set the United States on the road toward becoming a 
world power. The war lasted less than a year. In the Battle of Manila Bay, above, American ships 


| income tax. The 17th Amendment provided for the elec- 
| tion of U.S. senators by the people, rather than by state 

| legislatures. The Clayton Antitrust Act of 1914 struck a 

| blow against monopolies. It prohibited corporations 


from grouping together under interlocking boards of di- 


| rectors. It also helped labor by making it impossible to 


prosecute unions under antitrust laws. In 1914, the gov- 
ernment set up the Federal Trade Commission (FTC) to 
handle complaints about unfair business practices. The 
many other reform measures passed during Wilson's 
presidency included the Underwood Tariff Act of 1913, 
which lowered a high tariff that protected American 
business from foreign competition. 

For more details on this era of reform in the United 
States, see Progressive movement. 


Foreign affairs 


During the 1870's and 1880s, the United States paid 
relatively little attention to foreign affairs. In comparison 
to such European nations as France, Germany, and Great 
Britain, the United States was weak militarily and had lit- 


| tle influence in international politics. Among Europeans, 


| 


| 
| 


] 


| 
| 


| 
| 


American diplomats had the reputation of being bum- 
bling amateurs. German leader Otto von Bismarck 
summed up the European attitude toward America. He 
said, “A special Providence takes care of fools, drunk- 
ards, and the United States.” During the 1890's and early 
1900's, however, the United States developed into a 
world power and took a leading role in international af- 
fairs. 

The Spanish-American War of 1898 marked a turn- 
ing point in United States foreign policy. Spain ruled 
Cuba, Puerto Rico, the Philippines, and other overseas 
possessions during the 1890s. In the mid-1890's, Cubans 
revolted against their Spanish rulers. Many Americans 
demanded that the United States aid the rebels. On Feb. 
15, 1898, the United States battleship Ma/ne blew up off 
the coast of Havana, Cuba. No one was certain what 


commanded by Commodore George Dewey destroyed a Spanish fleet in the Philippines. 


caused the explosion, but many Americans blamed the 
Spaniards. Demands for action against Spain grew, and 
“Remember the Maine” became a nationwide war cry. 
On April 25, 1898, at the request of President William 
McKinley, Congress declared war on Spain. The United 
States quickly defeated Spain, and the Treaty of Paris of 
Dec. 10, 1898, officially ended the war. Under the treaty, 
the United States received Guam, Puerto Rico, and the 
Philippines from Spain. Also in 1898, the United States 
annexed Hawaii. See Spanish-American War; Hawaii 
(History). | 

A world power. Roosevelt succeeded McKinley as 
President in 1901. He expressed his foreign policy strat- 
egy with the slogan, “Speak Softly and Carry a Big Stick.” 
Roosevelt meant that the country must back up its diplo- 
matic efforts with military strength. 

The United States built up its armed forces under 
Roosevelt. In 1902, Germany, Great Britain, and Italy 
blockaded Venezuela in an attempt to collect debts from 
that South American nation. Citing the Monroe Doc- 
trine, Roosevelt forced the Europeans to withdraw. In 
1903, the President used a threat of force to gain the 
right to dig the Panama Canal (see Panama Canal 
[History]). America took over the finances of the Domini- 
can Republic in 1905 to keep that country stable and 
free from European intervention. In 1916, during Wil- 
son's Administration, American troops occupied the Do- 
minican Republic to keep order there. These and other 
actions showed that the United States had emerged as a 
world power. 

War clouds in Europe. In 1914, long-standing prob- 
lems among European nations led to the outbreak of 
World War I. In this fierce, destructive struggle, the 
Central Powers (Germany and a few other nations) lined 
up against the A//ies (France, Great Britain, Italy, Russia, 
and many smaller countries). Before long, events would 
drag the United States into the war and test its new role 
as a world power. 
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World War ! marked the first time the United States had fought a full-scale war on foreign terri- 
tory. In 1917 and 1918, troopships carried about 2 million American fighting men across the Atlan- 
lic to Europe. Called doughboys, the Americans helped the Allies defeat Germany. 


A new place in the world 


The United States stayed out of World War | until 
1917. But then, German acts of aggression convinced 
President Wilson and most other Americans of the need 
to join the war against Germany in order to make the 
world “safe for democracy. For the first time in its his- 
tory, the United States mobilized for a full-scale war on 
foreign territory. About 2 million American fighting men 
soon crossed the Atlantic in troopships. The doughboys, 
as the troops were called, played an important role in 
the Allied victory in 1918. 

The decade following World War | brought sweeping 
changes to American life. The economy entered a pe- 
riod of spectacular— though uneven—growth. Spurred 
on by the good times and a desire to be “modern,” large 
numbers of Americans adopted new attitudes and life 
styles. The booming economy and fast-paced life of the 
decade gave it the nickname of the Roaring Twenties. 
But the good times ended abruptly. In 1929, a stock mar- 
ket crash triggered the worst and longest depression in 
America’s history. 


World War | and the peace 


The United States in the war. After World War | 
began in 1914, the United States repeatedly stated its 
position of neutrality. But increasingly, German acts of 
aggression brought America closer to joining the Allies. 
On May 7, 1915, a German submarine sank the British 
passenger ship Lusitania. The attack killed 1,198 people, 


including 128 American passengers. Wilson and other 
Americans bitterly protested this killing of defenseless 
civilians, and Germany agreed to stop such attacks. 

Wilson won reelection to the presidency in Novem- 
ber 1916, using the slogan, “He Kept Us Out of War.” But 
three months later, German submarines began sinking 
American merchant ships. This and other acts of aggres- 
sion led the United States to declare war on Germany 
on April 6, 1917. 

The American people rallied around their govern- 
ments decision to go to war. Almost 2 million men vol- 
unteered for service, and about 3 million were drafted. 
The doughboys fought valiantly in the trenches, forests, 
and fields of France and helped the battered Allies turn 
back a major German offensive. On the home front, the 
spirit of patriotism grew to a fever pitch. Americans will- 
ingly let the government take near full control! of the 
economy for the good of the war effort. The people 
bought billions of dollars worth of Liberty Bonds to help 
pay the cost of the war. Movie stars, including Charlie 
Chaplin and Mary Pickford, toured the country to pro- 
mote bond sales. Fiery patriotic songs such as George 
M. Cohan’s “Over There” and “You're a Grand Old Flag” 
gave a lift to the spirits of the doughboys and the public 
alike. 

World War | ended in an Allied victory with the sign- 
ing of an armistice on Nov. 11, 1918. For a detailed ac- 
count of the conflict, see World War I. 











The peace conference and treaty. In 1919, the Al- 
lies held the Paris Peace Conference to draw up the 
terms of the peace with Germany. Wilson viewed the 
conference as an opportunity to establish lasting peace 
_ among nations. He proposed a list of terms called the 
_ Fourteen Points to be used as a guide for the peace set- 
tlement. The terms included arms reductions and settle- 


ment of disputed territorial claims (see Fourteen Points). 


But the other leading Allies were chiefly interested in 
gaining territory and war payments from Germany. They 
adopted the Treaty of Versailles, which ignored almost 
all of Wilson’s proposals. The treaty stripped Germany 
of its armed forces and much territory, and forced it to 
pay high war damages. 

The Treaty of Versailles did make provision for one of 
Wilson’s proposals—an association of nations (later 
called the League of Nations) that would work to main- 
tain peace. But Wilson suffered a final blow to his peace 
plans when the United States Senate failed to ratify the 
Treaty of Versailles. Thus, the Senate rejected U.S. par- 
ticipation in the League of Nations. See Versailles, 
Treaty of; League of Nations; Wilson, Woodrow (Wil- 
son's second Administration). 


Life during the Roaring Twenties 


In many ways, the 1920's marked the point at which 
the United States began developing into the modern so- 
ciety it is today. During and after World War I, people 
continued to move from farms to cities in record num- 
bers. The 1920 United States Census reported that, for 
_ the first time, a majority of Americans lived in urban 
_ areas. By the end of the Roaring Twenties, such features 
of modern life as the automobile, telephone, radio, and 
| electric washing machine had become part of millions 
_ of American households. In 1927, aviation pioneer 
Charles A. Lindbergh helped launch the modern air age 
_ when he made the first solo flight across the Atlantic 
Ocean. 

The role of American women changed dramatically 
during the 1920's. The 19th Amendment to the Constitu- 
tion, which became law on Aug. 26, 1920, gave women 
_ the right to vote in all elections. In addition, many new 
opportunities for education and careers opened up to 
women during the decade. 

Modern life and social change. Developments of 
the 1920's broadened the experiences of millions of 
Americans. The mass movement to cities meant more 
people could enjoy such activities as movies, plays, and 
sporting events. Radio broadcasting began on a large 
scale during the 1920s. It brought news of the world 
_ and entertainment into millions of urban and rural 
homes. The automobile gave people a new way to get 
' around—whether for business, or to see far-off places, 

_ or just for fun. Motion-picture theaters became part of 

_ almost every city and town during the 1920s. They be- 
came known as dream palaces because of their fancy 
design and the excitement and romance that motion 
pictures provided for the public. The new role of 
women also changed society. Many women who found 
careers outside the home began thinking of themselves 
more as the equal of men, and less as housewives and 
mothers. 

Change and problems. The modern trends of the 
1920's brought about problems as well as benefits. 
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Many Americans had trouble adjusting to the imper- 
sonal, fast-paced life of cities. This disorientation led to a 
rise in juvenile delinquency, crime, and other antisocial 
behavior. The complex life in cities also tended to 
weaken the strong family ties that had always been part 
of American society. See City (City problems (Social 
problems)). 

The 18th Amendment to the Constitution, called the 
prohibition amendment, caused unforeseen problems. 
It outlawed the sale of alcoholic beverages throughout 
the United States as of Jan. 16, 1920. Large numbers of 
otherwise law-abiding citizens considered prohibition a 
violation of their rights. They ignored the law and 
bought liquor provided by underworld gangs. The sup- 
plying of illegal liquor, called bootlegging, helped many 
gangs prosper. In addition, competition for control of 
the lucrative bootlegging business led to many gang 
wars. See Prohibition. 

The Flaming Youth. In an effort to be modern, many 
young men and women of the Roaring Twenties 
adopted a life style that earned them the nickname of 
the Flaming Youth. Women began wearing radically 
new clothing styles. Short skirts, rolled-down stockings, 
and short “bobbed” hair replaced the full-length dresses 
and long hair of earlier days. Women who wore such 
clothes became known as flappers. The flappers and 
their beaus (boyfriends) enjoyed such new thrills as 
speeding around in automobiles. They—along with 
many of their elders—often visited supposedly secret 


Period facts in brief 


Presidents (with political parties and dates of service) 


Woodrow Wilson, Democrat, 1913-1921 

Warren G. Harding, Republican, 1921-1923 

Calvin Coolidge, Republican, 1923-1929 

Herbert C. Hoover, Republican, 1929-1933 
States in the Union 


Number at start of period: 48. 
States added during the period: none. 
important dates 


1917-1918 The United States fought in World War I. 

1920 The U.S. Senate rejected American participation in the 
League of Nations. 

1920 The U.S. Census showed that, for the first time, the major- 
ity of Americans lived in urban areas. 

1920 The 18th Amendment, prohibiting the sale of alcoholic 
beverages nationwide, became effective; the 19th Amend- 
ment gave women complete suffrage. 

1922 The government raised tariffs to the highest level ever. 

1925 The Scopes Trial in Dayton, Tenn., upheld the right of a 
state to ban the teaching of evolution in public schools. 

c.1925 The Golden Age of radio broadcasting began. 

1927 Charles A. Lindbergh made the first solo flight across the 

Atlantic Ocean. 

The Jazz Singer, the first successful motion-picture 

“talkie,” appeared. 

1929 The stock market crash brought financial ruin to thou- 
sands of investors. 


1927 


Population growth and change 
Total populatian, 101,297,851) 





1917 
Ruro!, 50% Urban, 50% 
Total population, 121,670,000 
1929 - i. LSS Tee 


Rural, 44% Urban, 56% 
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nightclubs called speakeasies. At the speakeasies, peo- 
ple drank bootleg liquor; listened to jazz, the latest craze 
in popular music; and danced the Charleston and other 
modern steps. 

An age of heroes. Americans of the Roaring Twen- 
ties developed strong admiration for individual accom- 
plishment. Lindbergh’s transatlantic flight made him a 
national hero. Sports superstars of the 1920's won the 
public’s admiration for their ability to excel within the 
rules of the game. The stars included Red Grange of 
football, Jack Dempsey of boxing, Bobby Jones of golf, 
Bill Tilden and Helen Wills of tennis, and— most of 
all—baseball’s Babe Ruth. Even attitudes toward big 
business changed during the 1920's. Despised by many 
in earlier days, business leaders gained widespread ad- 
miration for their accomplishments. 

The movies provided the public with daring fictional 
heroes, including good, strong cowboys who always 
Automobile Le thet erie ee ea are defeated bad Indians or outlaws. In literature, F. Scott 
ade, the number of automobiles in the United 5ta 5 s 7 ; 
pled. Cars soon crowded the streets of every U.S. city and town. eae ae character ae 
saw little glamour in American life. For example, Sinclair 
Lewis won fame for novels that portrayed the “average 
American’ as narrow-minded and dull. Ernest Heming- 
way scorned society's values and made heroes of the 
“lost generation’—people who did not fit into modern 
life. 

Looking backward. Not all Americans saw the 
changes brought about during the Roaring Twenties as 
being desirable. Many people yearned for a return to 
old American traditions, a trend that was reflected in 
many areas of life. In politics, it led to the return of a 
conservative federal government. In his successful pres- 
idential campaign of 1920, Warren G. Harding used the 
slogan “A Return to Normalcy.” To many people, return- 
ing to “normalcy” meant ending the strong role of the 
federal government that marked the early 1900s. It also 
meant /so/ation, a turning away from the affairs of the 
outside world. !solation—a reaction to World War I— 








Ford Archives, Henry Ford Museum, Dearhorn, Mich. 





jazzmen Photo from Ramsey Archive 
A jazz band and dancers dressed in flapper costumes entertain 
a nightclub audience, above. Jazz became so popular in the 
1920s that the decade is sometimes called the Jazz Age. 
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Brown Bros Wide World Culver 
Revival meetings attracted large numbers of people during Heroes of the 1920’s included Babe Ruth and Charles A. Lind- 
the 1920s. At these meetings, evangelists such as Billy Sunday, bergh. Ruth became the most famous sports star of the decade. 


on platform above, delivered emotional sermons Lindbergh made the first solo flight across the Atlantic Ocean. 

















became a feature of American foreign policy during the 
1920s. 

In religion, the trend toward tradition led to an up- 
surge of revivalism (emotional religious preaching). Re- 
vival meetings were most common in rural areas, but 
also spread to cities. Billy Sunday, once a major-league 
baseball player, drew wildly enthusiastic crowds to his 
revivals in big cities. 

The conservative Americans of the Roaring Twenties 
also called for a return to law and order. They de- 
nounced violations of prohibition and other crimes. 
However, few people seemed too bothered when, in 
1923, investigators revealed widespread corruption in 
the Harding Administration (see Harding, Warren G. 
[Government scandals]; Teapot Dome). 

The Ku Klux Klan had died out in the 1870's, but a new 
Klan gained a large following during the 1920's. The new 
Klan had easy answers for Americans who were trou- 
bled by modern problems. It blamed the problems on 
“outsiders,” including blacks, Jews, Roman Catholics, 


_ foreigners, and political radicals. Both Northerners and 


Southerners joined the Ku Klux Klan. At its height, the 


_ organization had more than 2 million members. See Ku 


Klux Klan (Early 1900's). 


The economy—boom and bust 


During the 1920's, the American economy soared to 
spectacular heights. Wartime government restrictions 
on business ended. Conservatives gained control of the 
federal government and adopted policies that aided big 
business. New technological developments also contrib- 
uted to business growth. 

But in spite of its growth and apparent strength, the 
economy was on shaky grounds. Only one segment of 
the economy—manufacturing— prospered. The distribu- 


_ tion of wealth grew lopsided. Business executives grew 


rich, but farmers and laborers became worse off than 
before the war. Finally, in 1929, wild speculation led to a 
stock market crash that toppled the economy like a 
house of cards. 

Government and business. The American people 
grew tired of the federal government's involvement in 
society that marked the Progressive Era and the war 
years. They elected to Congress conservatives who 
promised to reduce the role of government. Also, all 
three Presidents elected during the 1920s—Harding, 
Calvin Coolidge, and Herbert Hoover—were Republi- 
cans who agreed with the policy. 

The federal government, however, did what it could 
to promote American business. In 1922, the government 
passed the Fordney-McCumber Act, which raised tariff 
duties to the highest level ever in order to keep foreign 
goods from competing with American products. This 
and other measures did much to help American busi- 
ness flourish. : 

Technology enabled American manufacturers to de- 
velop new products, improve existing ones, and turn 
out goods much faster and more cheaply than ever be- 
fore. Sales of such items as electric washing machines, 
refrigerators, and radios soared. But the manufacturing 
boom depended most heavily on the growth of the au- 
tomobile industry. Before and during the 1920's, Henry 
Ford and others refined car manufacturing to a science. 
The cost of automobiles continued to drop and sales 
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soared. In just 10 years between 1920 and 1930, the 
number of cars registered in the United States almost 
tripled, growing from about 8 million to 23 million. The 
thriving automobile industry triggered growth in such 
related industries as steel, road construction, gasoline 
sales, and tourism. 

Agriculture and labor did not share in the prosper- 
ity. A reduced market for farm goods in war-torn Europe 
and a slowdown in the U.S. population growth led to a 
decline in the demand for American farm products. Or- 
ganized labor suffered major setbacks during the 1920's. 
A lack of government support reduced the power of un- 
ions in their dealing with employers, and workers in 
many new industries remained unorganized. Wide- 
spread poverty among farmers and laborers cut into the 
demand for manufactured goods, a contributing factor 
to the upcoming depression. 

Investments, speculation, and the crash. The eco- 
nomic growth of the 1920's led more Americans than 
ever to invest in the stocks of corporations. The invest- 
ments, in turn, provided companies with a flood of new 
capital for business expansion. As investors poured 
money into the stock market, the value of stocks soared. 
The upsweep led to widespread speculation, which 
pushed the value of stocks far beyond the level justified 
by earnings and dividends. Much of the speculation in- 
volved buying stocks on margin; that is, paying a frac- 
tion of the cost and borrowing the rest. 

Such unsound investment practices led to the stock 
market crash of 1929. In late October, a decline in stock 
prices set in. Panic selling followed, lowering stock 
prices drastically and dragging investors to financial 
ruin. When the year ended, the government estimated 
that the crash had cost investors $40 billion. The stock 
market crash combined with the other weaknesses in 
the nation’s economy to bring on the Great Depression 
of the 1930's. 

For more details on the decade of the 1920's, see 
Roaring Twenties. 





Wide World 


The stock market crash of 1929 brought an abrupt end to the 
prosperity of the Roaring Twenties. Crowds of panic-stricken in- 
vestors gathered aimlessly on Wall Street after the crash, above. 
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The Great Depression of the 1930's spread poverty throughout the United States. Hungry, unem- 
ployed Americans stood in long “bread lines” to receive food paid for by charitable donations. The 
hard times dragged on until 1942, after the United States entered World War Il. 


Depression and a world in conflict 


The United States suffered through the Great Depres- 
sion that followed the stock market crash of 1929 for 
more than 10 years. During the depression, millions of 
workers lost their jobs and large numbers of farmers 
were forced to abandon their farms. Poverty swept 
through the nation on a scale never before experienced. 

The Great Depression was not limited to the United 
States. It struck almost every other country in the world. 
In some countries, the hard times helped bring to 
power dictators who promised to restore the economy. 
The dictators included Adolf Hitler in Germany and a 
group of military leaders in Japan. Once in power, both 
Hitler and the Japanese rulers began conquering neigh- 
boring lands. Their actions led to World War Il, the 
most destructive conflict in the history of man. The 
United States fought in the war from 1941 to 1945, and 
played a key role in defeating Germany and Japan. 

Victory in World War Il brought a spirit of great relief 
and joy to the United States. The postwar economy 
boomed. More people shared in the prosperity than 
ever before, creating a huge, well-to-do middle class. 
Even so, Americans still faced problems. Chief among 
them were the new threat of nuclear war, the growing 
strength of Communism, and discontent among Ameri- 
cans who did not share in the prosperity. 


The Great Depression 


The road to ruin. The stock market crash sent shock 
waves through the American financial community. Banks 


greatly curtailed their loans to businesses, and busi- 
nesses then cut back on production. Millions of people 
lost their jobs because of the cutbacks. Spending then 
dwindled, and businesses suffered even more. Factories 
and stores shut down, causing even higher unemploy- 
ment. Consumption of farm products declined, and 
farmers became worse off than ever. Thousands of 
banks failed during the depression and foreign trade 
decreased sharply. By the early 1930's, the nation’s econ- 
omy was paralyzed. 

The depression and the people. At the height of 
the depression in 1933, about 13 million Americans 
were out of work, and many others had only part-time 
jobs. Farm income declined so sharply that more than 
750,000 farmers lost their land. The Dust Bowl, the result 
of a terrible drought on the western Great Plains, also 
wiped out many farmers (see Dust Bowl). Hundreds of 
thousands of people lost their life savings as a result of 
the bank failures. 

Throughout the depression, many Americans went 
hungry. People stood in “bread lines” and went to “soup 
kitchens’ to get food provided by charities. Often, two 
or more families lived crowded together in a small 
apartment. Some homeless people built shacks of tin 
and scraps of wood in vacant areas. They called these 
clumps of shacks Hoovervilles—a scornful reference to 
Herbert Hoover, President when the depression struck. 
In 1932, about 15,000 World War I veterans marched on 
Washington, D.C., to demand an early payment of a 


government bonus owed them. Hoover ordered troops 
to drive them out of the city. 

Roosevelt, recovery, and reform. Early in the Great 
Depression, Hoover promised that prosperity was “just 
around the corner.” But the depression deepened as the 
election of 1932 approached. The Republicans slated 
Hoover for reelection. The Democrats chose Franklin 
Delano Roosevelt. In his campaign, Roosevelt promised 
government action to end the Great Depression and re- 
forms to avoid future depressions. The people re- 
sponded, and Roosevelt won a landslide victory. 

Roosevelt's program for recovery and reform was 
called the New Deal Its many provisions included pub- 
lic works projects to provide jobs, relief for farmers, aid 
to manufacturing firms, and the regulation of banks. A 
solidly Democratic Congress approved almost every 
measure Roosevelt proposed. Many new government 
agencies were set up to help fight the depression. They 
included the Civilian Conservation Corps (CCC) and the 
Works Progress Administration (WPA, later called Work 
Projects Administration), both of which provided jobs; 
the Farm Credit Administration (FCA), which extended 
credit to farmers; and the Social Security Board, which 
developed the social security system. 

The New Deal helped relieve the hardship of many 
Americans. However, hard times dragged on until 
World War Il military spending stimulated the economy. 

Roosevelt's efforts to end the depression made him 
one of the most popular U.S. Presidents. The voters 
elected him to four terms. No other President won elec- 
tion more than twice. Roosevelt's New Deal was a turn- 
ing point in American history. It marked the start of a 
strong federal government role in the nation’s economic 
affairs that has continued to the present day. See Great 
Depression; New Deal. 


The United States in World War Il 


World War II began on Sept. 1, 1939, when German 
' troops overran Poland. Britain, France, and other coun- 
tries (called the Allies) went to war against Germany. 





| 


f ~~ ee 
} —_ op = {> Sage ies 
I \ Swe eet ed P 
| ~~. | Re . 
tf , ” ~ 


* as 


* 





1] Library of Congress 
The Dust Bowl spread across the Great Plains and the South- 
"west during the depression, destroying much farmland. It was 

_ caused by a drought accompanied by severe dust storms. 
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Period facts in brief 


Presidents (with political parties and dates of service) 


Herbert C. Hoover, Republican, 1929-1933 
Franklin D. Roosevelt, Democrat, 1933-1945 
Harry S. Truman, Democrat, 1945-1953 
Dwight D. Eisenhower, Republican, 1953-1961 

States in the Union 

Number at start of period: 48 

Number at end of period: 50 

States added during the period: 
Alaska (1959), Hawaii (1959). 

Important dates 


1930's The United States suffered through the Great De- 
pression. 

1933. — President Franklin D. Roosevelt began the New Deal 
program to try to end the depression. 

1941-1945 The United States fought in World War II. 

1945  AnAmerican airplane dropped the first atomic 
bomb used in warfare on Hiroshima, Japan. 

1945 =‘ The United States became a charter member of the 
United Nations (UN). 

1947 President Truman announced the Truman Doctrine, 
which pledged American aid to nations threatened 
by Communism. 

1950’s_ Television became part of most American homes. 

1950 Senator Joseph R. McCarthy gained national fame by 
charging that Communists had infiltrated the federal 
government. 

1950-1953 The United States fought in the Korean War. 

1954 The Supreme Court ruled compulsory segregation 
in public schools unconstitutional. 

1955 = Martin Luther King, Jr., began organizing a move- 
ment to protest discrimination against blacks. 

1957. _— The Soviet Union launched Sputnik 1—the first space 
satellite—causing the United States to place more 
emphasis on space research. 

Population growth and change 


Total population, 122,775,046 

1930 Saeeneteeenens 
Rural, 44% Urban, 56% 
Total population, 175,608,490 


Rural, 31% Urban, 69% 





} Wide World 
World War Il defense workers included many women. The 
women filled jobs vacated by men who entered the armed 
forces. They helped produce planes, ships, and weapons. 
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American planes dropped atomic bombs on the Japanese 
cities of Hiroshima and Nagasaki in 1945. The destruction from 
these blasts caused Japan to surrender, ending World War Ii. 


At first, America stayed out of the war. But on Dec. 7, 
1941, Japanese planes bombed the U.S. military base at 
Pearl Harbor, Hawaii. The United States declared war on 
Japan on December 8, and on Germany and Italy—Ger- 
many’'s chief ally—three days later. 

The war effort. The American people backed the 
war effort with fierce dedication. About 15 million Amer- 
ican men served in the armed forces. They ranged from 
teen-agers to men well over 40. About 338,000 women 
served in the armed forces. At home, automobile plants 
and other factories were converted into defense plants 
where airplanes, ships, weapons, and other war sup- 
plies were made. The country had a shortage of civilian 
men, and so thousands of women worked in the de- 
fense plants. With a combination of humor and admira- 
tion, people called the women defense workers “Rosie 
the Riveter.” Even children took part in the war effort. 
Boys and girls collected used tin cans, old tires, and 
other “junk” that could be recycled and used for war 
supplies. 

Allied victory. On May 7, 1945, after a long, bitter 
struggle, the Americans and other Allies forced the 
mighty German war machine to surrender. Vice Presi- 
dent Harry S. Truman had become President upon Roo- 
sevelt's death about a month earlier. The Allies de- 
manded Japan's surrender, but the Japanese continued 
to fight on. Truman then made one of the major deci- 
sions in history. He ordered the use of the atomic bomb, 
a weapon many times more destructive than any previ- 
ous weapon. An American airplane dropped the first 
atomic bomb used in warfare on Hiroshima, Japan, on 
Aug. 6, 1945. A second atomic bomb was dropped on 
Nagasaki on August 9 (see Nuclear weapon). Japan for- 
mally surrendered on September 2, and the war was 
over. For more details, see World War I. 


The threat of Communism 


The United States and the Soviet Union both fought 
on the side of the Allies during World War II. But after 
the war, the two countries became bitter enemies. The 


Soviet Union, as a Communist country, opposed democ- 
racy. It helped Communists take control of most of the 
countries of Eastern Europe and also aided Communists 
who seized control of China. 

The Soviet Union and China then set out to spread 
Communism to other lands. The United States, as the 
world’s most powerful democratic country, took on the 
role of defending non-Communist nations threatened by 
Communist take-over. The containment of Communism 
became the major goal of U.S. postwar foreign policy. 

The Cold War and foreign policy. The postwar 
struggle between the American-led non-Communist na- 
tions and the Soviet Union and its Communist allies be- 
came known as the Co/d War. The conflict was so 
named because it did not lead to fighting, or a “hot” war, 
on a major scale. 

Both the United States and the Soviet Union built up 
arsenals of atomic bombs, more powerful hydrogen 
bombs, and other nuclear weapons. The nuclear weap- 
ons made each nation capable of destroying the other. 
The threat of nuclear war made both sides cautious. As a 
result, Cold War strategy emphasized threats of force, 
propaganda, and aid to weak nations. The United Na- 
tions (UN), founded in 1945, provided a forum where the 
nations could try to settle their Cold War disputes. 

Truman and Dwight D. Eisenhower, the first two Pres- 
idents of the Cold War era, pledged American military 
support to any nation threatened by Communism. Also, 
the United States provided billions of dollars to non- 
Communist nations. See Cold War. 

The Korean War resulted from the Cold War fric- 
tion. On June 25, 1950, troops from Communist North 
Korea, equipped by the Soviet Union, invaded South 
Korea. The UN called on member nations to help restore 
peace. Truman sent American troops to aid South Korea, 
and the UN sent a fighting force made up of troops from 
many nations. The war lasted for three years, ending ina 
truce on July 27, 1953. See Korean War. 

Communism and internal friction. The spread of 
Communism caused deep divisions within the United 
States. Conservatives blamed the Roosevelt and Truman 
Administrations for allowing the Communist postwar 
gains. They also claimed that Communists were infiltrat- 
ing the American government. The charges led to wide- 
spread investigations of—and debate over—the extent of 
Communist influence in American government and soci- 
ety. Conservatives believed the investigations were 
needed to save the country from Communist control. 
Liberals charged the conservatives with conducting 
“witch hunts”; that is, trying to fix guilt on people without 
evidence. See Un-American Activities Committee; Hiss, 
Alger; McCarthy, Joseph R. 


Postwar society 


After World War II, the United States entered the 
greatest period of economic growth in its history. Peri- 
ods of inflation (rapidly rising prices) and recession 
(mild business slumps) occurred. But overall, businesses 
and people prospered. Prosperity spread to more Amer- 
icans than ever before, resulting in major changes in 
American life. However, not all people shared in the 
prosperity. Millions of Americans—including a high per- 
centage of the nation’s blacks—continued to live in pov- 
erty. The existence of poverty amid prosperity brought 
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Suburban housing developments sprang up around Ameri- 
can cities after World War !!. The postwar prosperity enabled 
millions of people to afford new houses in the suburbs. 


on a period of active social protest that has continued to 
the present day. 

Prosperity returns. Military spending during World 
War II drew the United States out of the Great Depres- 
sion. Major industries, such as automobile manufactur- 
ing and housing construction, had all but stopped dur- 
ing the war. After the war, these industries resumed 
production on a much larger scale than ever. Relatively 
new industries such as electronics, plastics, frozen 
foods, and jet aircraft became booming businesses. 

The shortage of goods during the war and other fac- 
tors combined to create a vast market for American 
products. A population boom increased the number of 
consumers. Between 1950 and 1960 alone, the popula- 
tion of the United States grew by about 28 million. Labor 
unions became stronger than ever, and gained high 
| wages and other benefits for their members. Wage laws 
and other government regulations also helped give 
workers a greater share of the profits of business. These 
developments also meant that more Americans had 
more money to spend on goods. 

A new life style resulted from the prosperity. After 
the war, millions of people needed, and were able to af- 
ford, new housing. Construction companies quickly 
built up huge clusters of houses in suburbs around the 
| nation’s cities. Vast numbers of Americans moved from 
| cities to suburbs. The suburbs attracted people for many 
reasons. They offered newer housing, more open space, 
| and—usually—better schools than the central cities. See 
| Suburb; City (Metropolitan cities). 

_ Arise in automobile ownership accompanied the 
suburban growth. The majority of suburbanites worked 
_ in the central cities and depended on cars to get to and 
_ from work. Most suburbs lacked good local transporta- 
/ tion systems, and so families relied on cars to go shop- 
. ping or almost anywhere else. Between 1940 and 1960, 
| the number of automobiles registered in the United 

| States jumped from about 27: million to 614 million. By 
| 1960, over three-fourths of all American families owned 
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United Press Int 
A civil rights law banning compulsory school segregation led 
to a dramatic incident in 1957. President Eisenhower sent troops 
to escort black students into an all-white Arkansas school. 


a car, and almost a fifth owned more than one. 

Increased automobile traffic led to the building of a 
nationwide network of superhighways. The car and 
prosperity enabled more people than ever to take vaca- 
tion trips. New motels, fast-service restaurants, and gas 
stations sprang up to serve the tourists. 

Prosperity and technological advances changed 
American life in other ways. Television—an experimental 
device before the war—became a feature of most Ameri- 
can homes during the 1950's. This wonder of modern 
science brought scenes of the world into the American 
living room at the flick of a switch. Fascinated, large 
numbers of people made TV watching one of their main 
leisure-time activities (see Television [Historyl). New ap- 
pliances made household work easier for American 
families. They included automatic washers, driers, dish- 
washers, and garbage disposers. 

Poverty and discrimination. In spite of the general 
prosperity, millions of Americans still lived in poverty. 
The poor included members of all races, but the plight 
of the nation’s poor blacks seemed especially bleak. 
Ever since emancipation, blacks in both the North and 
South had faced discrimination in jobs, housing, educa- 
tion, and other areas. A Jack of education and jobs made 
poverty among blacks widespread. 

During the early 1900's, blacks, joined by many 
whites, had begun a movement to extend civil rights to 
blacks. The movement gained momentum after World 
War li. Efforts of civil rights leaders resulted in several 
Supreme Court decisions that attacked discrimination. 
In the best-known case, Brown v. Board of Education of 
Topeka (1954), the court ruled compulsory segregation 
in public schools illegal. 

In spite of the gains, many civil rights leaders became 
dissatisfied with the slow progress of their movement. 
In 1955, Martin Luther King, Jr., a Baptist minister, began 
organizing demonstrations protesting discrimination. 
Before long, the public protest would become a major 


tool of Americans seeking change. 
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A magnified view of a computer chip symbolizes the information age. In the late 1900's, the use 
of computers and advanced communications devices spread throughout the United States. 


The information age 


Events and new public attitudes brought dramatic so- 
cial changes to the United States after 1960. The black 
civil rights movement grew in intensity. Many other 
groups—including American Indians, Mexican Ameri- 
cans, and women~—also began demanding fuller rights. 
Protesters of all kinds staged demonstrations seeking 
change. Most demonstrations were conducted peace- 
fully. But some led to violence. 

The country continued to be a leader in scientific and 
technological advancements. It made great strides in 
medicine that helped reduce human suffering, and its 


technological skill provided the means for a new and ex- 


citing field of exploration—outer space. The period also 


ushered in the spread of computers and advanced com- 


munications devices to homes, schools, and businesses 
throughout the land. The wealth of information provid- 
ed by these technological marvels gave the period the 
nickname the information age. 


Protests and reform movements 


The civil rights movement. The black civil rights 
movement became the main domestic issue in the na- 
tion in the early 1960's. Increasingly, blacks—joined by 
whites~ staged demonstrations to dramatize their de- 
mands for rights and equality. One of the highlights of 
the movement came on Aug. 28, 1963, when more than 


200,000 people staged a freedom march called the 
March on Washington in Washington, D.C 
John F. Kennedy, who became president in 1961 


urged Congress to pass legislation outlawing discrimi- 


nation on the basis of race. Kennedy was killed by an as- 
sassin on Nov. 22, 1963, and Vice President Lyndon B. 
Johnson became president. Johnson, a former U.S. sena- 
tor skilled in dealing with legislators, persuaded Con- 
gress to pass many major civil rights laws. 

The Civil Rights Act of 1964 outlawed discrimination 
in employment, voter registration, and public accommo- 
dations. The Civil Rights Act of 1968 was designed to 
end discrimination in the sale and renting of housing. 
Congress, at Johnson's urging, also provided financial 
aid for the needy as part of a program that Johnson 
called the War on Poverty. For a detailed account of the 
civil rights movement, see African Americans. 

Urban unrest. In spite of government aid and a gen- 
erally booming economy, poverty remained a major 
problem in America’s central cities. Discontent grew 
among African Americans in poor, decaying neighbor- 
hoods. In the mid-1960’'s, blacks rioted in the ghettos of 
Chicago, Cleveland, Detroit, Los Angeles, New York City, 
Newark, and other cities. Many rioted again in 1968, fol- 
lowing the assassination of Martin Luther King, Jr. Racial 
tension also erupted into riots in Miami in 1980, Los An- 
geles in 1992, and other cities at other times. 

The number of such crimes as murder, robbery, and 
rape soared during the 1960's, 1970's, and 1980's. The 
crime rate was especially high in the central cities but 
also increased rapidly in suburbs and elsewhere. Sociol- 
ogists attributed the rising crime rate to many factors, 
including the weakening of the family, poverty, drug ad- 
diction, and a feeling of hopelessness and alienation. 








: 
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The spreading drive for equality. The drive for 
equality that began with African Americans spread to 
other minority groups. American Indians, Mexican 
Americans, and others organized active movements 
aimed at gaining equality. In addition, large numbers of 
women began calling for an end to discrimination 
based on sex. Their activities became known as the 
womens rights movement. The movement helped bring 
about greater equality for women in employment and 
other areas. For more details, see Hispanic Americans; 
Indian, American (Native Americans today); Women’s 
movements (Contemporary women’s movements). 

Pollution and conservation. As the country’s indus- 
try and population grew, so did the pollution of its envi- 
ronment. Smoke from factories and fumes from automo- 
biles filled the air with dangerous gases. Wastes from 
factories and other sources polluted many rivers and 
lakes. Many Americans began demanding government 
action to control environmental pollution. In response, 
the government passed many antipollution laws. 

| The need to conserve energy became another press- 
ing problem for the country. America’s many industries, 
households, cars, and other energy users placed a drain 
on the nation’s limited energy supply. The energy crisis 
was highlighted in 1973, when a fuel shortage reduced 
the supply of oil available for heating homes and the 
gasoline supply for automobiles and other vehicles. 





Setbacks to American pride 


United States participation in the Vietnam War (1957- 
1975) caused conflict both at home and abroad. Vietnam 
_ was the first foreign war in which U.S. military forces 
_ failed to achieve their goals. This failure hurt the pride of 
many Americans. Other setbacks to U.S. pride in the 
_ 1970's included political scandals and a hostage crisis in 
| Iran. Despite these setbacks, most Americans main- 
_ tained a deep pride in their country and gladly celebrat- 
ed its bicentennial, the 200th anniversary of its founding. 
The Vietnam War had begun in 1957 as a battle for 
contro! of South Vietnam between the non-Communist 
government and Communists. In the late 1950's and ear- 
_ ly 1960's, Presidents Eisenhower and Kennedy sent mili- 
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Wide World 
Civil rights for African Americans became a major issue dur- 
ing the 1960's. About 200,000 people, including both blacks and 
whites, took part in the March on Washington in 1963. 
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tary aid and advisers to support the South Vietnam gov- 
ernment. Soon after Johnson became president, the 
Communists threatened to topple the government. John- 
son responded to the threat by sending hundreds of 
thousands of American combat troops to help South 
Vietnam fight the Communists. By the mid-1960’s, the 
United States was deeply involved in the Vietnam War. 

Public response to the Vietnam War differed sharply 
from the near unanimous public support in World Wars 
| and Il. A majority of Americans supported the war ef- 
fort at first, but others bitterly opposed it. In the late 
1960's, opposition to the war grew. The war critics ar- 
gued that the United States had no right to interfere in 
Vietnamese affairs. Throughout the nation, college stu- 
dents and others staged antiwar demonstrations. 

Johnson, discouraged by the criticism of his Vietnam 
policy, refused to run for reelection in 1968. The people 
elected Richard M. Nixon, partly because he pledged to 
end U.S. involvement in the war. Nixon removed the last 
U.S. ground forces from Vietnam in 1973. Two years lat- 
er, South Vietnam fell to the Communists. 


Period facts in brief 


Presidents (with political parties and dates of service) 
Dwight D. Eisenhower, Republican, 1953-1961 
John F. Kennedy, Democrat, 1961-1963 
Lyndon B. Johnson, Democrat, 1963-1969 
Richard M. Nixon, Republican, 1969-1974 
Gerald R. Ford, Republican, 1974-1977 
Jimmy Carter, Democrat, 1977-1981 
Ronald W. Reagan, Republican, 1981-1989 
George H. W. Bush, Republican, 1989-1993 
Bill Clinton, Democrat, 1993-2001 
George W. Bush, Republican, 2001- 


States in the Union 


Number at start of period: 50 
States added during the period: none 


Important dates 

1961 Astronaut Alan B. Shepard, Jr., became the first Ameri- 
can in space. 

1965 American combat troops entered the Vietnam War. 

1969 Astronaut Neil A. Armstrong became the first person to 
set foot on the moon. 

1973 The United States removed its last ground troops from 
Vietnam. The war ended in 1975. 

1974 Richard M. Nixon became the first American president 
to resign from office. 

1976 The United States celebrated its bicentennial. 

1991 U.S. forces helped defeat Iraq in the Persian Gulf War. 

1998 The House of Representatives impeached President Bill 
Clinton for perjury and obstruction of justice and sent 
its findings to the Senate. 

1999 The Senate held a trial on the impeachment and found 
President Clinton not guilty. 

2001 The worst terrorist attack in U.S. history destroyed the 


twin 110-story towers of the World Trade Center, dam- 
aged the Pentagon, and killed thousands of people. 


Population growth and change 


Total population, 179,323,175 


1960 SAM 
Rural, 30% Urban, 70% 


Total population, 281,421,906 


2000 AN ee 
Rural*, 25% Urban*, 75% 


*Urban/rural figures are for 1990. 
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Political scandals dismayed many Americans and 
damaged public regard for the country's highest lead- 
ers. In 1973, Spiro T. Agnew, Nixon’s vice president, 
came under criminal investigation. A federal grand jury 
began hearing charges that he participated in wide- 
spread graft in Maryland. Agnew resigned from the vice 
presidency on Oct. 10, 1973. 

In 1972, campaign workers for President Nixon's re- 
election committed a burglary at the Democratic politi- 
cal headquarters in the Watergate building complex in 
Washington, D.C. Nixon was later charged with covering 
up the burglary and with other illegal activities. In July 
1974, the Judiciary Committee of the House of Repre- 
sentatives voted articles of impeachment against the 
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At the Watergate hearings, held in 1973 and 1974, former 
Presidential Counsel John W. Dean Ill testified to wrongdoing by 
President Richard M. Nixon. Nixon resigned in August 1974. 


president. Evidence against Nixon mounted until it be- 
came apparent that the full House of Representatives 
would impeach him and that the Senate would remove 
him from office. On Aug. 9, 1974, Nixon resigned as 
president. He was the only U.S. president ever to resign. 
For more details, see Watergate and Nixon, Richard M. 

The hostage crisis. A revolution overthrew the gov- 
ernment of the shah of Iran in February 1979. In Novem- 
ber of that year, revolutionaries took over the United 
States Embassy in Tehran, Iran’s capital, to protest Amer- 
ican aid to the deposed shah. The revolutionaries held a 
group of U.S. diplomats as hostages and demanded that 
the United States return the shah to Iran for trial. The 
U.S. government refused to do so. The shah died in 
Egypt in July 1980, but the revolutionaries held the 
hostages until January 1981. Many people thought that 
the United States failed to deal effectively with the crisis, 
particularly after an armed rescue attempt failed in April 
1980. For details, see Carter, Jimmy (The tranian crisis); 
Iran (Revolution and the Islamic republic). 

Celebrating the bicentennial. In 1976, the American 
people celebrated the bicentennial of the United States 
with great pride. The occasion was marked with Da- 


rades, reenactments of related historical events, and 
other patriotic celebrations. 


The spread of high technology 


Advances in the development of computers 
brought about an era that is often called the information 
age. Early computers, called mainframes, were large ma- 
chines stored in special weather-controlled rooms. 
These early computers had few users, chiefly large busi- 
nesses and governments. Computers quickly became 
more compact and able to do much more than the early 
models could. In the 1970's, the use of computers began 
to soar. In 1977, the personal computer (PC) went on 
sale. Schools and small businesses that could not afford 
the big mainframes bought many of these compact ma- 
chines. In addition, people throughout the country be- 
gan buying PCs for home use. By the 1980's, the “com- 
puter revolution” had taken firm hold. 

New methods of communication changed the way 
people lived and worked in the 1980's and 1990's. The 
first commercial cellular telephone system went into op- 
eration in 1983. Fax machines, which had been invented 
much earlier, became increasingly popular in business. 
Personal computers continued to grow smaller and 
more affordable. Many people used computers to ex- 
change e-mail (electronic mail) messages. 


Changes in the economy 


Important changes took place within the U.S. econo- 
my. Several major industries of the early 1900's lost im- 
portance. For example, mining, steel production, and au- 
tomobile manufacturing played much smaller roles in 
the nation’s economy. In agriculture, the family farm, 
sharecropping, and tenant farming lost importance. 
These older systems were replaced by large, mecha- 
nized farms that could supply much of the world with 
food and other products. Service industries, those that 
provided services rather than agricultural products or 
manufactured goods, took on a larger role in the econo- 
my. A painful adjustment followed the displacement of 
old forms of employment. Many people who lost their 
jobs in mining and manufacturing found it difficult to 
find new ones. The growth of service and high technolo- 
gy industries, however, resulted in an increase in the to- 
tal number of wage earners throughout this period. 

Women, minority groups, and immigrants entered 
the work force in larger numbers than ever before. The 
economy continued to expand, despite recurring peri- 
ods of inflation and recession. 

During the 1980's and 1990's, the economy of the Unit- 
ed States became more integrated with those of other 
nations. The country’s economic partners included not 
only many European nations, as in the past, but also 
many Asian nations, such as Japan, Singapore, South Ko- 
rea, Taiwan, and Thailand. 

In 1989, a trade agreement between the United States 
and Canada began reducing trade barriers between the 
two countries. The North American Free Trade Agree- 
ment (NAFTA), which took effect in 1994, built on the 
1989 pact. Under NAFTA, the United States, Canada, and 
Mexico gradually eliminated tariffs, import quotas, and 
other barriers to trade between the three countries. As a 
result of these changes, markets for United States goods 
and services continued to expand. 


The easing of Cold War tensions 


The containment of Communism dominated United 
States foreign policy from the 1960's to the 1980's. But 
Communist rule ended in the Soviet Union in 1991 and 
in Eastern European nations at about the same time, 
ending the prolonged struggle known as the Cold War. 

The space race. The Cold War led the United States 
and the Soviet Union to compete with each other in de- 
veloping space programs. On April 12, 1961, Soviet cos- 
monaut Yuri A. Gagarin became the first person to orbit 
the earth. The United States quickly matched the Soviet 
achievement. On May 5, 1961, astronaut Alan B. Shep- 
ard, Jr., soared into space from a launching pad at Cape 
Canaveral, Florida, becoming the first American in 
space. The United States and the Soviet Union then 
matched their technological skills in a race to land the 
first person on the moon. On July 20, 1969, millions of 
people watched on television as U.S. astronaut Neil A. 
Armstrong climbed down from his spacecraft and be- 
came the first person to set foot on the moon. The space 
race faded by the late 1970's, when the two countries be- 
gan to pursue independent goals in space. 

improved U.S.-Soviet relations. President Nixon 
took steps to reduce tensions between the United States 
and the two leading Communist powers, China and the 
Soviet Union. In 1972, he visited these two countries. 

Jimmy Carter, who became president in 1977, also 
tried to improve U.S. relations with China and the Soviet 
Union. In early 1979, the United States and China estab- 
lished normal diplomatic relations. Later that year, 
Carter and Leonid |. Brezhnev, leader of the Soviet Com- 
munist Party, signed a treaty that would limit the use of 
U.S. and Soviet nuclear arms. 

After George H. W. Bush became president in 1989, 
relations continued to improve between the United 
States and the Soviet Union. Bush and Gorbachev met 
several times and worked to increase cooperation be- 
tween their countries. In 1991, the two leaders signed 
the first Strategic Arms Reduction Treaty (START). The 
treaty required both countries to reduce the number of 
their long-range nuclear weapons. For more details, see 
Strategic Arms Reduction Treaty. 

Breakup of the Soviet Union. Discontent in the re- 
publics that made up the Soviet Union grew in the late 
1980's and early 1990's. On Dec. 25, 1991, the Soviet 
Union was dissolved, and its republics became inde- 
pendent non-Communist nations. Russia is by far the 
largest of the nations. During the same period, Eastern 
European countries that had been part of the Soviet bloc 
experienced changes that brought about the end of 
Communist rule in the countries. These events marked 
the end of the Cold War. 


international cooperation 


The Persian Gulf War. United States foreign policy 
after the Cold War made increasing use of coalitions of 
nations and of cooperation with the United Nations. The 
largest such effort was the Persian Gulf War. In August 
1990, Iraq invaded Kuwait. Kuwait was an oil-rich Arab 
country between Iraq and Saudi Arabia, also Arab na- 
tions. President Bush ordered tens of thousands of U.S. 
troops to Saudi Arabia, largely to help defend that coun- 
try against a possible Iraqi attack. Saudi Arabia was a 
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U.S. ally and a major source of petroleum for the United 
States and many other industrialized nations. 

Bush soon put together a coalition of nations to op- 
pose Iraq, including Arab and Western European states. 
In November, the UN authorized the United States and 
other UN members to “use all necessary means’ to expel 
Iraq from Kuwait if lraq did not withdraw by Jan. 15, 
1991. Iraq ignored the deadline. The United States and 
its coalition partners then drove the Iraqi forces out of 
Kuwait. For more information, see Persian Gulf War. 

The conflict over weapons inspections. Under the 
cease-fire agreement that ended the Persian Gulf War, 
Iraq agreed to destroy its facilities for producing chemi- 
cal, biological, and nuclear weapons. In 1993, Iraq for- 
mally agreed to a permanent ban on such weapons and 
to long-term monitoring of its weapons programs by 
UN inspectors. However, Iraq repeatedly clashed with 
the UN and refused to comply with the agreements. In 
1998, the United States and the United Kingdom 
launched air strikes against Iraqi weapons facilities. 

Keeping peace in the Balkans also involved interna- 
tional cooperation. In 1992, a civil war broke out in 
Bosnia-Herzegovina between government forces domi- 
nated by Bosnian Muslims and Bosnian Serb rebels who 
sought to take control of most of the country. In Decem- 
ber, representatives of the two sides signed a peace 
plan that included a cease-fire. Under the plan, the 
cease-fire was to be policed by a force of about 60,000 
troops from the North Atlantic Treaty Organization 
(NATO). The United States sent about 20,000 troops to 
Bosnia to serve in the force. 

In March 1999, NATO began air strikes against Yu- 
goslavia. The purpose of the strikes was to halt attacks 
by forces of the Yugoslav republic of Serbia against eth- 
nic Albanians in Serbia's province of Kosovo. NATO’s air 
campaign used primarily U.S. aircraft and cruise mis- 
siles. In June 1999, Serbian military leaders agreed to 
withdraw forces from Kosovo. NATO stopped the 
bombing and then sent an international peacekeeping 
force to Kosovo. The United States pledged 7,000 troops 
for the NATO force. 

The International Space Station was another exam- 
ple of cooperation among nations. In the 1990's, the 
United States, Canada, Japan, Russia, and the 12 mem- 
ber nations of the European Space Agency became part- 
ners in a program to build a permanent space station. In 
1998, the United States and Russia launched the first two 
modules of the station, and U.S. astronauts assembled 
the pieces in space. Construction continued in the early 
2000's. See International Space Station. 


impeachment 


Bill Clinton took office as president in 1993. In August 
1998, he admitted to having a sexual affair with Monica 
Lewinsky, a White House intern, from late 1995 to 1997. 
In December 1998, the House impeached Clinton on 
charges of perjury (lying under oath) and obstruction of 
justice. In February 1999, the United States Senate held a 
trial on the impeachment and found Clinton not guilty. 
For more details, see Clinton, Bill (Domestic events). 


Recent events 


Texas Governor George W. Bush was elected presi- 
dent in 2000. He narrowly defeated his Democratic op- 
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ponent, Vice President Al Gore. The outcome was in 
doubt for several weeks after the election. Delays result- 
ed from recounts of the ballots in Florida and court chal- 
lenges to the recounts. See Election of 2000. 

On Sept. 11, 2001, the nation faced the worst attack of 
terrorism in U.S. history. Terrorists in hijacked commer- 
cial airplanes crashed the jets into the two 110-story 
towers of the World Trade Center in New York City and 
into the Pentagon Building near Washington, D.C. A 
fourth hijacked plane crashed in Pennsylvania. The twin 
towers collapsed to the ground, and part of the Penta- 
gon was destroyed. About 3,000 people were killed. 
President Bush called the attacks “acts of war.” On Octo- 
ber 7, the United States and its allies began a military 
campaign in Afghanistan, the headquarters of the terror- 
ists responsible for the attacks. Targets included air- 
ports, communication facilities, and suspected terrorist 
camps. See September 11 terrorist attacks. 

After the September 11 attacks, Bush created the fed- 
eral Office of Homeland Security to improve the coun- 
trys defense against future terrorist attacks. In June 2002, 
Bush proposed replacing the office with a Cabinet-level 
Department of Homeland Security. The new department 
would include the Federal Emergency Management 
Agency and a number of other federal agencies. 

In 2002, a series of corporate financial scandals se- 
verely damaged investors confidence in U.S. businesses 
and U.S. stocks. For example, several corporations—in- 
cluding the Enron Corporation, a leading energy com- 
pany, and WorldCom Inc., a global telecommunications 
firm—were found to have used dishonest accounting 
practices. In July 2002, President Bush signed into law a 
corporate reform bill that called for increased punish- 
ments for corporate fraud. The new legislation also es- 
tablished an independent board to oversee the account- 
ing industry. Oscar Handlin 

Related articles in World Book. See the articles on each 


president and the History section of the articles on each state. 
Other related articles include: 


Historical periods and wars 


Civil War Korean War Spanish-American 
Cold War Mexican War War 
Colonial life in Persian Gulf War Vietnam War 
America Pioneer life in War of 1812 
Exploration America Western frontier 
French and Indian Progressive move- life in 
wars ment America 
Gay Nineties Proslavery move- Westward move- 
Great Depression ment ment in 
indian wars Reconstruction America 
Industrial Revolu- Revolutionary War — World War | 
tion in America World War I! 


Roaring Twenties 


Important documents 


Articles of Confederation Fourteen Points 
Atlantic Charter Gettysburg Address 
Compromise of 1850 Homestead Act 
Constitution of the Kansas-Nebraska Act 
United States Mayflower Compact 
Declaration of Independence Missouri Compromise 
Emancipation Proclamation Monroe Doctrine 
Federalist, The Northwest Ordinance 
Other related articles 
American literature Continental Congress 
Baby boom generation Flag : 





AP/Wide World 
The World Trade Center towers billowed flames and smoke 
on Sept. 11, 2001, after terrorists crashed hijacked airliners into 
the two buildings. Both towers collapsed a short time later. 


Gold rush Louisiana Purchase Trail of Tears 
Immigration Panama Canal United States, 
Indian, American Political party Government of 
Lewis and Clark Slavery United States cap- 
expedition States’ rights itals 
Outline 


1. America before colonial times 

A. The first Americans 
B. European discovery 
C. Exploration and early settlement 
D. The land that became the United States 

ll. The colonial heritage (1607-1753) 
A. The Thirteen Colonies _ B. Life in colonial America 

it. The movement for independence (1754-1783) 
A. Background to the revolution 
B. The road to independence 
C. American attitudes and independence 

IV. Forming a new nation (1784-1819) 
A. Establishing a government 
B. Early problems and politics 
C. Jeffersonian democracy 
D. The War of 1812 
E. Growing nationalism 

V. Expansion (1820-1849) 
A. America moves west — C. Social reform 
B. Politics and the “common man” 

Vi. The irrepressible conflict (1850-1869) 
A. Debate and compromise 
B. Nationwide turmoil 
C. The Civil War and Reconstruction 

VIL. Industrialization and reform (1870-1916) 
A. The rise of big business 
B. The South and the West 
C. Life during the industrial era 
D. Reform 
E. Foreign affairs 
Vill. A new place in the world (1917-1929) 

A. World War | and the peace 
B. Life during the Roaring Twenties 
C. The economy—boom and bust 

IX. Depression and a world in conflict (1930-1959) 
A. The Great Depression 
B. The United States in World War I! 
C. The threat of Communism 
D. Postwar society 


X. The information age (1960-_—) 
A. Protests and reform movements 
B. Setbacks to American pride 
C. The spread of high technology 
D. Changes in the economy 
E. The easing of Cold War tensions 
F. International cooperation 
G. Impeachment 
H. Recent events 


Questions 


What were the 13 original colonies? 

What was the Stamp Act? The Sugar Act? 

When was the Declaration of Independence adopted? 

Why did the early American leaders write the Constitution? 

What was the doctrine of manifest destiny? 

How did westward expansion help economic growth in the 
United States? 

What was the nullification crisis? 

What were some effects of the American Civil War? 

What was the Louisiana Purchase? 

What was prohibition? 


Additional resources 

Level! 

Collier, Christopher and James L. The Changing Face of America, 
1945-2000. Benchmark Bks., 2001. 

Hakim, Joy. A History of US. 11 vols. 2nd ed. Oxford, 1999. 

Scott, John A. The Story of America. Rev. ed. National Geograph- 
ic Soc., 1993. 

Level Il 

Ambrose, Stephen E. Americans at War. Univ. Pr. of Miss., 1997. 

Carruth, Gorton. The Encyclopedia of American Facts and Dates. 
10th ed. HarperCollins, 1997. 


Evans, Harold. The American Century. Knopf, 1998. 

Franklin, John Hope, and Moss, A. A,, Jr. From Slavery to Free- 
dom: A History of African-Americans. 8th ed. Knopf, 2000. 

Peavy, Linda S., and Smith, Ursula. Frontier Children. Univ. of 
Okla. Pr., 1999. 


United States Air Force. See Air Force, United 
States. 

United States Air Force Academy prepares young 
men and women for careers as officers in the United 
States Air Force. It stands on an 18,000-acre (7,280- 
hectare) site in the foothills of the Rocky Mountains, 
near Colorado Springs, Colorado. The academy is an 
agency of the Department of the Air Force. 

Students at the academy are called Afr Force Acade- 
my cadets. Cadets take four years of academic work 
leading to a Bachelor of Science degree. They also take 
professional military training to earn commissions in the 
U.S. Air Force. When students enter the academy, they 
agree to serve four years as a cadet and at least five 
years as an Air Force officer. The United States govern- 
ment provides food, housing, and medical care for the 
cadets. Each cadet receives a monthly salary to pay for 
uniforms, textbooks, and personal expenses. 

Entrance requirements. Candidates for appoint- 
ment to the academy must be (1) citizens of the United 
States, (2) at least 17 and not yet 23 years old on July 1 of 
the year for which they seek appointment, (3) unmarried 
without legal dependents, and (4) of good moral charac- 
ter. The academy's Web site at www.usafa.edu provides 
information on preparation and admission procedures. 
Students may also obtain such information from the Di- 
rector of Admissions, United States Air Force Academy, 
CO 80840. 

Nomination and selection of cadets. Candidates for 
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the academy must be nominated by a legally established 
nominating source. A majority of academy vacancies are 
filled by nominations from government officials. At any 
time, each United States senator and representative, the 
vice president of the United States, the congressional 
delegate from the District of Columbia, and the resident 
commissioner of Puerto Rico may have five cadets at- 
tending the academy. The congressional delegates from 
Guam and the Virgin Islands may have two cadets each 
at the academy. The delegates from American Samoa 
and the Northern Mariana Islands and the governor of 
Puerto Rico may have one cadet each at the academy. 

The remaining nominations are based on previous 
military service by the applicants or their parents. The 
president of the United States may appoint up to 100 
candidates each year from among the children of active- 
duty or retired military personnel. Enlisted personnel in 
the regular and reserve Air Force receive 170 nomina- 
tions annually. Each year, the secretary of the Air Force 
may nominate a combined total of 20 candidates from 
among the members of the Air Force Reserve Officers’ 
Training Corps and the honor graduates of military hon- 
or schools. Up to 65 cadets may attend the academy 
who were nominated as children of veterans killed or 
disabled in action and children of prisoners of war or of 
personnel missing in action. An unlimited number of 
children of Medal of Honor winners may also attend the 
academy. Qualified alternates are accepted as needed to 
fill each class. 

Candidates must pass qualifying medical examina- 
tions, a physical aptitude examination, and college en- 
trance examinations. In addition, candidates must have 
demonstrated outstanding academic and leadership po- 
tential in high school to qualify for appointment. 

Cadet life. Cadets live in dormitories. Their normal 
weekday begins with revei//e (wake-up call) at 6:30 a.m. 
Before classes, cadets prepare their rooms for inspec- 
tion and eat breakfast. Classes are held from 8 a.m. to 
noon and from 1 p.m. to 4 p.m. Most classes are held in 
small classrooms and laboratories. After classes, cadets 
participate in sports or extracurricular activities. After 
dinner, they study in the dormitory or academy library 
from 8 p.m. to 11 p.m. Taps sounds at 11 p.m. 

Cadets may attend religious services of their faith in 
the Academy Cadet Chapel. The chapel’s 17 towering 
aluminum spires make it an academy landmark. The 
chapel is divided into sections for Protestant, Roman 
Catholic, and Jewish religious services. Cadets may also 
attend religious services held in nearby communities. 

Cadets live by an fonor code that stresses complete 
integrity in word and deed. The code says, “We will not 
lie, steal, or cheat, nor tolerate among us anyone who 
does. The cadets themselves enforce the code, and vio- 
lation of the code can be cause for dismissal. 

Social activities are held on weekends at the academy. 
Privileges to leave the campus increase as the cadet pro- 
gresses through the academy. Each year, all cadets re- 
ceive a two-week winter /eave (vacation), a one-week 
spring leave, and a three-week summer leave. 

The academy curriculum consists of the academic 
program, military training, and physical education. The 
academic program includes a core curriculum of 30 
courses in the basic sciences, engineering, humanities, 
and the social sciences. Each cadet must take certain 
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courses that provide a general background in all subject 
areas. The cadet may also major in one subject or area 
of concentration. In addition, cadets must take a course 
in ethics and receive instruction in honor and ethics. 
Cadets may visit other Air Force or military installations 
to participate in various research projects. They also 
may compete with students from other universities for 
fellowships and scholarships. 

The academy prepares each cadet for a role of leader- 
ship through military training. This training provides the 
basic military knowledge required by an Air Force offi- 
cer and includes flying instruction and field trips. All 
cadets, even those who do not plan a career in flying, 
must take aviation and navigation courses. 

Cadets become physically fit through a varied pro- 
gram that includes physical education classes and ath- 
letics. Each cadet must participate in either intramural 
sports or intercollegiate sports while attending the 
academy. 

History. During the 1920's, Brigadier General Billy 
Mitchell urged that the government set up an Air Force 
academy (see Mitchell, Billy). In 1947, the United States 
established the Air Force as an independent branch 
from the Army. The secretary of defense appointed a 
service academy board in 1949 to study the need for an- 
other academy. The board recommended that an acade- 
my should be established to train future Air Force offi- 
cers. 

Congress authorized the creation of the Air Force 
Academy in 1954. A committee appointed by the secre- 
tary of the Air Force chose the academy's location. In 
July 1955, the first class of 306 cadets began training ata 
temporary site at Lowry Air Force Base, near Denver, 
Colorado. The academy moved to its permanent site 
near Colorado Springs in 1958. 

In 1964, the United States government increased the 
size of the Air Force Academy from 2,500 cadets to its 
current authorized strength of 4,000 cadets. The acade- 


U.S. Air Force 


Air Force Academy cadets 
stand in formation in front of 
the Academy Cadet Chapel of 
the U.S. Air Force Academy 
during a graduation ceremo- 
ny. The academy is located 
near Colorado Springs, Col- 
orado, in the foothills of the 
Rocky Mountains. The seal of 
the Air Force Academy is 
shown above. 
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my began to admit women students in 1976. 

Critically reviewed by the United States Air Force Academy 
United States Arms Control and Disarmament 
Agency. See Arms Control and Disarmament Agency, 
United States. 

United States Army. See Army, United States. 
United States Army War College, in Carlisle Bar- 
racks, Pennsylvania, is the senior educational institution 
of the United States Army. The students consist primari- 
ly of colonels and lieutenant colonels of the Army. Navy, 
Air Force, Marine Corps, and U.S. government agency 
officers and senior members of the armed forces of 
other nations may also train at the college. Each year, 
more than 300 students are selected to attend. 

The curriculum of the United States Army War Col- 
lege focuses on national security issues, military strate- 
gy, and war operations. It emphasizes the interaction of 
the Army with other U.S. forces and with the forces of 
other nations. 

The Army War College was founded in 1901 in Wash- 
ington, D.C, by Secretary of War Elihu Root. Classes 
were suspended during World War | and from 1940 to 
1950. The college moved to its present location in 1951. 

Critically reviewed by the United States Army 

See also Root, Elihu. 

United States Bank. See Bank of the United States. 
United States Board on Geographic Names. See 
Geographic Names, United States Board on. 

United States Border Patrol. See Border Patrol, 
United States. 

United States Botanic Garden. See Botanic Gar- 
den, United States. 

United States capitals. The U.S. government had no 
permanent capital until 1800, when it took up residence 
in Washington, D.C. Until that time, the government, in 
the form of its Congresses, had many different meeting 
places. The Continental Congress met in Philadelphia, 
except for brief periods during the Revolutionary War 


(1775-1783), when British troops forced it to flee. The 
Continental Congress was succeeded in 1781 by the 
Congress of the Confederation, which moved several 
times before settling in New York City in 1785. In 1789, 
the Congress of the Confederation was succeeded by 
the Congress that was established by the Constitution of 
the United States. This Congress met in New York City 
until 1790, when it moved to Philadelphia. 

The Constitution gave the new Congress power to 
govern a district given by the states as the site of a new 
capital. In 1790, the government decided to locate the 
capital along the Potomac River. Virginia and Maryland 
gave land for the new capital. In 1791, President George 
Washington chose the site. A commission was ap- 
pointed to survey the ground and plan the city. The 
commission named the capital The City of Washington 
in honor of President Washington. Congress moved 
from Philadelphia to Washington in 1800. 

The earliest American Congresses met in the cities 
listed below, with the dates Congress met in each city. 


Philadelphia, Sept. 5, 1774, to Dec. 12, 1776. 
Baltimore, Dec. 20, 1776, to March 4, 1777. 
Philadelphia, March 5, 1777, to Sept. 18, 1777. 
Lancaster, Pa., Sept. 27, 1777. 

York, Pa., Sept. 30, 1777, to June 27, 1778. 
Philadelphia, July 2, 1778, to June 21, 1783. 
Princeton, N.J., june 30, 1783, to Nov. 4, 1783. 
Annapolis, Md., Nov. 26, 1783, to June 3, 1784. 
Trenton, N.J., Nov. 1, 1784, to Dec. 24, 1784. 
New York City, Jan. 11, 1785, to Aug. 12, 1790. 
Philadelphia, Dec. 6, 1790, to May 14, 1800. 


Most scholars agree that the United States was 
formed when Congress issued the Declaration of Inde- 
pendence in 1776. Thus, the first capital of the United 
States was Philadelphia. Jack N. Rakove 

See also United States, Government of the (pictures: 
Meeting places of American Congresses); District of Co- 
lumbia; Washington, D.C. 
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United States Coast Guard. See Coast Guard, 
United States. 

United States Coast Guard Academy prepares 
young men and women to serve as commissioned offi- 
cers in the United States Coast Guard. The academy's 
campus covers 100 acres (48 hectares) on the banks of 
the Thames River in New London, Conn. The academy is 
comparable to those of the other armed forces. How- 
ever, its enrollment is smaller and entrance is by annual 
national competition rather than congressional appoint- 
ment. Students are called cadets. Graduates receive 
bachelor of science degrees and commissions as en- 
signs in the United States Coast Guard. 

Entrance requirements. Cadets are selected 
through nationwide competition based on college en- 
trance examinations. Applicants must be U.S. citizens at 
least 17, but not yet 22, years of age. In addition, candi- 
dates must meet other requirements established by the 
commandant of the United States Coast Guard. In 1976, 
the academy admitted women students for the first time. 

Cadets are organized as a regiment for military train- 
ing. Senior cadets serve as regiment officers under the 
supervision of career Coast Guard officers. 

The course of instruction offers a four-year pro- 
gram of academic, military, and physical education train- 
ing. Cadets must take certain courses that provide a 
background in all subject areas. They also choose one of 
seven fields for in-depth study. Such fields include ma- 
rine engineering and government. Military training in- 
cludes such academic courses as navigation and sea- 
manship, plus summer training. During summers, 
cadets participate in Coast Guard operations aboard 
modern cutters and the academy's training bark £ag/e. 
Summer programs for cadets include aviation training, 
small arms training, and search-and-rescue training. 

History. The Coast Guard cadet training system 
began in 1876 with the assignment of the cutter Dobbin 


U.S. Coast Guard Academy 





Coast Guard cadets assem- 
ble on the campus parade 
ground, /eft, as the color 
guard passes by. The Coast 
Guard Academy prepares 
young men and women to be 
commissioned officers in the 
United States Coast Guard. 
The seal of the Coast Guard 
Academy is shown above. 
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U.S. Coast Guard Academy 
A summer cruise gives Coast Guard Academy cadets training 
in navigation and many other sailing skills. 


as a combination training ship, classroom, and berthing 
quarters. Cadets had their winter quarters at New Bed- 
ford, Massachusetts, and later at Arundel Cove, Mary- 
land. In 1910, the Coast Guard established the academy 
on shore at New London. 

Critically reviewed by the Coast Guard Academy 

See also Coast Guard, U.S. (Training an officer). 
United States Congress. See Congress of the Unit- 
ed States. 

United States Constitution. See Constitution of the 
United States. 

United States Department... .Each executive de- 
partment of the U.S. government has an article in World 
Book. For a list of the departments, see United States, 
Government of the (Executive departments). 

United States government. See United States, 
Government of the. 

United States history. See United States, History of 
the. 

United States Holocaust Memorial Museum. 
See Holocaust Memorial Museum, United States. 
United States Information Agency (USIA) was an 
independent agency that served as the official diploma- 
cy arm of the U.S. government from 1953 to 1999. It was 
established by President Dwight D. Eisenhower. 
Through a wide range of activities, the USIA provided 
insight about the United States to people overseas. It 
also brought many foreigners to the United States to ex- 
perience American culture and society. The USIA’s mis- 
sion was to strengthen foreign understanding of and 
support for U.S. policies and action; to assist in estab- 
lishing democratic governments and free-market 
economies in other countries; and to advise the presi- 
dent, the secretary of state, and other key officials on 
how public opinion in foreign countries affected U.S. 
policies. The USIA was known overseas as the U.S. Infor- 
mation Service. When the agency was dissolved, many 
of its responsibilities were transferred to the State De- 
partment. 

The USIA maintained posts in most countries, usually 
in United States embassies or consulates. The director 
of the USIA was appointed by the president and ap- 
proved by the Senate. Support for overseas posts was 


organized in Washington, D.C, under (1) the Bureau of 
Educational and Cultural Affairs, (2) the Bureau of Policy 
and Programs, and (3) the International Broadcasting Bu- 
reau. 

The Bureau of Educational and Cultural Affairs admin- 
istered the USIA’s exchange programs, including the In- 
ternational Visitors Program and the Fulbright Scholar- 
ship (see Fulbright Scholarship). Teachers, students, 
public officials, artists, and experts in various fields par- 
ticipated in these programs. The bureau also promoted 
the teaching of the English language overseas. 

The Bureau of Policy and Programs operated the 
“Wireless File,” a global computerized news service. It 
also published magazines and pamphlets that were 
translated into numerous languages and distributed to 
many countries. These publications provided news and 
information on U.S. policies and American culture to 
media, government officials, and the general public 
overseas. The bureau also sponsored traveling exhibits 
that shared U.S. culture and history with foreign audi- 
ences. 

The International Broadcasting Bureau became an in- 
dependent agency in 1999, when the USIA was abol- 
ished. When the bureau was part of the USIA, it carried 
out the same functions it does today. For example, it 
operated the Voice of America, a radio network that 
broadcasts news and entertainment in many languages 
worldwide (see Voice of America). In addition, it ran 
WORLDNET, a closed-circuit satellite television network 
that serves six continents, and Cuba Broadcasting, which 
consists of Radio and TV Marti. 

United States International Trade Commis- 
sion. See International Trade Commission, U.S. 
United States Marine Corps. See Marine Corps, 
United States. 

United States Merchant Marine Academy trains 
young men and women to become officers in the Unit- 
ed States Merchant Marine. The academy, often called 
Kings Point, is located on the north shore of Long Island 
at Kings Point, New York, 
about 20 miles (32 kilo- 
meters) northeast of New 
York City. 

The United States Mer- 
chant Marine Cadet Corps 
was established in 1938. 
Its academy, founded in 
1943, became a perma- 
nent, government-spon- 
sored school in 1956, and 
received equal status with 
the academies of the 
armed forces. The United 
States Department of 
Transportation operates the academy. 

Entrance requirements. Candidates for the school 
must be citizens of the United States, not less than 17 
and not yet 22 years of age by July 1 of the year in which 
they seek admission. They must be of good moral char- 
acter. They must also have 15 high school credits, in- 
cluding 3 units in mathematics, 1 unit in science, and 3 
units in English. Competitive examinations are held each 
year among candidates nominated to the academy by 
United States senators or representatives. In 1974, the 
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The academy seal 
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U.S, Merchant Marine Academy 


The U.S. Merchant Marine Academy color guard carries the 
American flag and a flag of the academy. 


academy accepted its first women students. 

Enrollment. Appointments to the academy are gov- 
erned by a state and territory quota system that is based 
on population. The academy has an authorized strength 
of about 900 midshipmen. They represent the 50 states, 
the District of Columbia, Puerto Rico, Guam, American 
Samoa, and the Virgin Islands. In addition, the academy 
may admit not more than 12 candidates from Central 
and South America ona scholarship basis and not more 
than 30 students from any foreign nation on a paying ba- 
sis. 

The school program. The academy offers a four- 
year course of undergraduate study designed to pre- 
pare its graduates for the many problems that may con- 
front merchant marine officers during their careers. 
Midshipmen study and gain practical experience in an 
atmosphere of order and discipline. Their practical ex- 
perience subjects include training aboard a ship. Their 
academic subjects deal with marine engineering, navi- 
gation, electricity, ship construction, naval science and 
tactics, economics, business, languages, and history. 

Midshipmen spend their first year as Fourth Classmen 
at the academy. During their second (Third Class) and 
third (Second Class) years, they spend half of each year 
aboard a merchant ship. The remainder of the four years 
is spent at the academy. All of the fourth (First Class) year 
is spent on campus. On completion of the program, 
midshipmen are examined for their original licenses as 
third deck, third assistant engineer, or dual license offi- 
cers in the merchant marine. They may then serve on 
any merchant ship bearing the U.S. flag. Graduates also 
receive bachelor’s degrees and commissions as ensigns 
in the naval reserve. 

Critically reviewed by the United States Merchant Marine Academy 
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United States Military 
Academy at West Point, 
New York, is the oldest 
military college in the 
United States. It prepares 
young men and women to 
serve as officers in the 
United States Army. The 
academy is supported by 
the federal government 
and is supervised by the 
Department of the Army. 

Students at the academy 
are called cadets. After four years, they earn Bachelor of 
Science degrees and they receive commissions in the 
U.S. Army. The academy is part of a military reservation 
that occupies 16,000 acres (6,470 hectares) on the west 
bank of the Hudson River, about 50 miles (80 kilometers) 
north of New York City. The superintendent, an Army 
lieutenant general, commands the academy. 

Entrance requirements. A candidate for the school 
must be at least 17 years old and not yet 23 years of age 
on July 1 of the year of admission. A candidate must be a 
U.S. citizen, must be unmarried, and must have no legal 
obligation to support a child. The academy's Web site at 
www.usma.edu provides information on admissions. In- 
formation can also be obtained by writing to the Direc- 
tor of Admissions, United States Military Academy, 
West Point, NY 10996. 

To be considered for admission to the U.S. Military 





U.S. Army 
U.S. Military Academy seal 
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The United States Military Academy at West Point, New York, 
prepares young men and women to serve as officers in the Unit- 
ed States Army. This cadet color guard is marching past a monu- 
ment to George Washington that stands on the campus. 
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David R. Frazier 


Students at West Point take courses in engineering, above, as 
well as in such fields as humanities, mathematics, and the sci- 
ences. Extracurricular activities include working at the cadet ra- 
dio station, below. 
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Academy, a candidate must obtain a nomination from an 
official source. Approximately three-fourths of the vacan- 
cies for the academy are filled by nominations from 
United States senators and representatives and certain 
other government officials. At any time, each United 
States senator and representative, the vice president of 
the United States, the congressional delegate from the 
District of Columbia, and the resident commissioner of 
Puerto Rico may have five cadets attending the academy. 
The congressional delegates from Guam and the Virgin 
Islands may have two cadets each at the U.S. Military 
Academy. The delegate from American Samoa and the 
governor of Puerto Rico may have one cadet each at the 
academy. 

The United States secretary of the Army nominates 
candidates for about one-fourth of the cadet vacancies 
each year. These nominations are based on previous 
military service by the applicants themselves or their 
parents. Soldiers in the Regular Army, the Army Re- 
serve, or the Army National Guard receive 170 nomina- 
tions per year. One hundred nominations are reserved 
for children of career military personnel. Twenty nomi- 
nations go to children of veterans killed or disabled in 
action and children of prisoners of war or personnel 
missing in action. Another 20 nominations are available 
for students in the Reserve Officers Training Corps. The 
U.S. Military Academy may enroll an unlimited number 


of children of Medal of Honor winners if they qualify for 
admission. 


An admissions board at the academy examines each 
candidate’s school records and college entrance exami- 
nation scores. The board also studies the results of a 
candidate’s medical and physical aptitude tests and oth- 
er evidence of character, leadership potential, academic 
aptitude, and physical fitness. 

Cadets are members of the Regular Army. They are 
paid about $6,500 a year. From this amount, they must 
pay for uniforms, textbooks, and personal computers. 
The academy provides housing, meals, and medical 
care for cadets. 

The student body is called the Corps of Cadets. The 
corps is broken down into regiments, battalions, and 
companies. The academy's honor code is a cherished 
possession of cadets and graduates. Administered by 
the cadets themselves, the code states simply that a 
cadet will not lie, cheat, or steal, or tolerate those who 
do. The code requires complete integrity in word and 
deed. It is strictly enforced, and any intentional violation 
is a cause for dismissal from the academy. 

The cadet academic year extends from August to May. 
Graduation Week climaxes the year’s events for the 
graduating First(senior) class. Other classes are called 
the Fourth (first-year) class; Third (sophomore) class; and 
Second (junior) class. 

A cadet’s day starts with the first call for reveille at 
6:00 a.m. Cadets live in barracks, two or three to a room. 
They eat meals in Washington Hall. Classes and study 
time extend from 7:35 a.m. until 3:50 p.m. From that time 
until supper (5:45 to 7:25 p.m.), cadets participate in ex- 
tracurricular activities, parades, or intramural and inter- 
collegiate athletics. Taps sounds at 11:30 p.m. 

Education and training. The four-year undergradu- 
ate program seeks to prepare students for service as ca- 
reer Army officers. It stresses academic, military, and 
physical fitness skills. The academic curriculum pro- 
vides a basic education in engineering, mathematics, 
science, and the social sciences and humanities. Ad- 
vanced and elective courses enable cadets to specialize 
in one of 25 fields of study or 22 optional majors. 

Cadets receive training in military skills through par- 
ticipation in the Corps of Cadets, in courses taken dur- 
ing the academic year, and in summer training sessions. 
Summer training takes place at West Point, at nearby 
Camp Buckner, and at selected military posts around the 
world. It includes instruction in Army weapons and field 
maneuvers. A cadet also spends time as a platoon leader 
with a real combat unit. Students develop physical fit- 
ness skills through varsity or intramural sports and phys- 
ical education courses. 

History. The idea of a military academy was first pro- 
posed in the late 1700's by such early American leaders 
as George Washington. In March 1802, Congress estab- 
lished the U.S. Military Academy on an Army site at 
West Point, New York. The school opened officially in 
July of the same year. 

Under Colonel Sylvanus Thayer, who served as super- 
intendent from 1817 to 1833, the academy became a pio- 
neer in civil engineering. Thayer also introduced many 
educational reforms that remain important to academy 
life. During the American Civil War (1861-1865), the U.S. 
Military Academy dropped its strict emphasis on engi- 
neering. 

Today, the U.S. Military Academy provides a broad 


education, plus specialized and elective programs. In 
1976, the academy admitted women students for the 
first time. In 1982, it adopted an optional majors pro- 
gram. 

Many great American military leaders trained at West 
Point. They include Robert E. Lee, Ulysses S. Grant, 
Stonewall Jackson, Philip Sheridan, John J. Pershing, 
Douglas MacArthur, Dwight D. Eisenhower, George S. 
Patton, Jr., and H. Norman Schwarzkopf. 

Critically reviewed by the United States Military Academy 

See also New York (picture); Thayer, Sylvanus. 
United States National Museum. See National 
Museum of American History; National Museum of 
Natural History. 

United States Naval Academy at Annapolis, Mary- 
land, is a degree-granting undergraduate college that 
prepares young men and women to become officers in 
the United States Navy and Marine Corps. The academy 
is supported by the federal government and is super- 
vised by the Department of the Navy. George Bancroft, 
secretary of the Navy under President James K. Polk, 
founded the academy in 1845. 

Students at the Naval Academy are called midship- 
men. Their training takes four years. Those who com- 
plete the work are awarded a Bachelor of Science de- 
gree and are commissioned as ensigns in the Navy or as 
second lieutenants in the Marine Corps. 

Entrance requirements. Each year, about 1,200 
young men and women are selected for admission to 
the p/ebe (first-year) class at the Naval Academy. A candi- 
date for the school must be at least 17 years old, and not 
older than 23, on July 1 of the year of admission. A can- 
didate must be unmarried, not pregnant, of good moral 
character, and a U.S. citizen. 

To be considered for admission to the U.S. Naval 
Academy, a candidate must obtain a nomination from an 
official source. A majority of the vacancies at the acade- 
my are filled by nominations from United States sena- 
tors and representatives and certain other government 
officials. At any time, each United States senator and 
representative, the vice president of the United States, 
the congressional delegate from the District of Colum- 
bia, and the resident commissioner of Puerto Rico may 
have five midshipmen attending the academy. The con- 
gressional delegates from Guam and the Virgin Islands 
may have two midshipmen each at the academy. The 
delegates from American Samoa and the Northern Mar- 
jana Islands and the governor of Puerto Rico may have 
one midshipman each at the academy. 

The remaining nominations to the Naval Academy are 
based on previous military service by the applicants 
themselves or their parents. The president of the United 
States may nominate an unlimited number of children of 
career military personnel, including members of the 
Coast Guard. Enlisted personnel in the regular and re- 
serve Navy and Marine Corps receive 170 nominations 
per year. Up to 65 midshipmen may attend the academy 
who were nominated as children of veterans killed or 
disabled in action and children of prisoners of war or 
personnel missing in action. Another 20 nominations are 
available for students in the Reserve Officers Training 
Corps. The academy may enroll an unlimited number of 
children of Medal of Honor winners. 

An admissions board at the academy examines each 
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candidate’s school 
records and college en- 
trance examination scores. 
The board also studies the 
results of a candidate's 
medical and physical apti- 
tude tests and other evi- 
dence of character, lead- 
ership potential, academic 
aptitude, and physical fit- 
ness. Most young people 
who are accepted by the 
Naval Academy rank aca- 
demically in the top 20 
percent of their high 
school class. 

After the midshipmen 
have been admitted, the U.S. government pays for their 
tuition, room and board, and medical and dental care. 
Each midshipman is paid about $600 a month. From this 
salary, midshipmen must pay for their books, uniforms, 
equipment, and personal services. 

The academy's Web site at www.usna.edu provides 
complete entrance information. Students can also obtain 
information by writing to the Dean of Admissions, Unit- 
ed States Naval Academy, Annapolis, MD 21402. 

The life of a midshipman. The program at Annapolis 
seeks to develop students for positions of military lead- 
ership. The academy emphasizes both academic training 
and the development of leadership, physical, and pro- 
fessional skills. During the academic year, midshipmen 
devote their major efforts to academic studies. But they 
also must participate in a varsity sport or in the intramur- 
al sports program. The academy offers 20 men’s and 10 
women’s varsity sports, in addition to 23 intramural and 
15 club sports. For extracurricular activity, students at 
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Navigation training is provided to all midshipmen during their 
first summer. Additional instruction at sea ensures that they are 
familiar with every aspect of ship operation. 
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the academy choose from more than 75 clubs and 
organizations, ranging from dramatics and glee clubs to 
scuba diving. 

During the midshipmen’s first summer, they learn the 
basics of military life, including how to shoot and sail. 
The academy requires physical tests, drills, and athletics 
for physical fitness. During their remaining summers, 
the midshipmen spend time at sea and at various naval 
installations. There, they learn about ships, submarines, 
and aircraft. 

Graduates receive their diplomas and Navy or Marine 
Corps commissions at the end of Commissioning Week 
in May. They then proceed as Navy or Marine Corps of- 
ficers to specialized training before reporting to their 
first fleet assignment. 

The academic program. The academy offers a four- 
year undergraduate program. The curriculum includes 
mathematics, science, engineering, and the social sci- 
ences and humanities. It also supplies a background in 
leadership, navigation, weaponry, and other profession- 
al areas. Each midshipman chooses an academic major 
that provides in-depth study in a field of interest. These 
fields consist of aerospace engineering, oceanography, 
political science, and 15 other areas. 

History. Midshipmen were trained at sea before the 
academy was founded as the Naval School in 1845. 
George Bancroft established the school in Annapolis on 
the site of Fort Severn, a former U.S. Army post. In 1850 
and 1851, the school was reorganized as the U.S. Naval 
Academy. 

During the American Civil War (1861-1865), Annapolis 
was considered too close to the battle lines, so the mid- 
shipmen were moved to Newport, Rhode Island. In 
1865, midshipmen returned to Annapolis. At about the 
same time, the academy began adding athletics and 
more recreation to the program. 

The Spanish-American War, in 1898, demonstrated 
the school’s importance to the Navy, and the course of 
study was greatly expanded. The school constructed 
several buildings between 1899 and 1907, and some of 
them are still used. New facilities at the academy include 
the multipurpose Alumni Hall, the Nimitz Library, the 
Rickover Engineering Complex, and the Hendrix 
Oceanography Laboratory. Women midshipmen were 
first admitted to the United States Naval Academy in 
TS: 

Critically reviewed by the United States Naval Academy 

See also Maryland (picture: Dress parade). 

United States Naval Observatory. See Naval Ob- 
servatory, United States. 

United States Navy. See Navy, United States. 
United States note. See Money (The rebirth of paper 
money). 

United States Post Office. See Postal Service, Unit- 
ed States. 

United States Postal Service. See Postal Service, 
United States. 

United States president. See President of the Unit- 
ed States. 

United States Seal. See Great Seal of the United 
States. 

United States Steel Corporation js one of the 
world's largest steel producers. The company also 
mines iron ore and coal. United States Steel has head- 


quarters in Pittsburgh, Pennsylvania. 

United States Steel was organized in 1901, chiefly by 
Charles Schwab, the president of the giant Carnegie 
Steel Company, and J. P. Morgan, a leading American 
banker. Ten steel companies, including Carnegie Steel, 
combined to form the corporation. United States Steel 
was the first billion-dollar corporation in U.S. history, be- 
ginning business with assets of $1,400,000,000. Under its 
first chairman, Elbert H. “Judge” Gary, United States Steel 
became the world’s leading steelmaker. 

The corporation originally operated a number of sub- 
sidiary companies that made a variety of metal products, 
from tubes, wire, and sheet steel to steel bridges. 
Through the years, United States Steel gradually ab- 
sorbed these companies. It purchased Marathon Oil 
Company in 1982. The corporation changed its name to 
USX Corporation in 1986. In 2001, USX changed its name 
to Marathon Oil Corporation and spun off United States 
Steel as an independent company. 

Critically reviewed by the United States Steel Corporation 
United States Supreme Court. See Supreme 
Court of the United States. 

United States Weather Bureau. See Weather 
Service, National. 

United Steelworkers of America. See Steelwork- 
ers of America, United. 

United Way of America is the national service asso- 
ciation for more than 1,000 independent local United 
Way organizations in the United States. Local United 
Ways are fund-raising associations that help finance 
community service organizations and charities. The 
national association provides local United Ways with 
programs, services, and materials in such areas as gov- 


ernment relations, labor relations, communications, and — 


data gathering. It collects dues from local United Way 
groups. 

Local United Ways raise funds primarily through 
giving-campaigns in workplaces. They rely heavily on 
volunteers to run such campaigns, which have raised 
over $3 5 billion in a single year. These funds help thou- 
sands of organizations, including local units of the 
American Cancer Society and other national groups. 
United Ways also give financial aid to crisis hotlines, 
programs for abused women, and day-care centers. 

In 1992, top officials of the United Way of America 
were accused of misusing United Way funds by draw- 
ing high salaries and spending funds lavishly. The three 
officials were convicted and sentenced to jail in 1995. 
United Way of America has since appointed a new pres- 
ident, increased the representation of local United Ways 
on its advisory board, and adopted strict financial con- 
trols and ethical codes. 

The Charity Organization Society, the first United 
Way, was founded in 1887. A national office was estab- 
lished in 1918 as the American Association of Communi- 
ty Organizations. It became known as United Way of 
America in 1970. Headquarters are in Alexandria, Vir- 
ginia. Philip English Mackey 

See also Boys & Girls Clubs of America; Cancer Soci- 
ety, American; Red Cross. 

Universal Declaration of Human Rights. See Hu- 
man Rights, Universal Declaration of. 

Universal language. Language is the main means of 
communication between peoples. But so many different 





languages have developed that language has often been 
a barrier rather than an aid to understanding among 
peoples. For many years, people have dreamed of set- 
ting up an international, universal language that all peo- 
ple could speak and understand. The arguments in favor 
of a universal language are simple and obvious. If all 
peoples spoke the same tongue, cultural and economic 
ties might be much closer, and good will might increase 
between countries. But many people consider the pro- 
moters of universal languages to be impractical ideal- 
ists, and discourage the idea. 

René Descartes, a French philosopher, is believed to 
have originated the idea of a universal language in the 
1600's. John Comenius, a Bohemian bishop and educator 
of the same period, also suggested the idea of a univer- 
sal language. More than 200 other languages designed 
for universal use have been invented since that time. 

Volaptk was the earliest of these languages to gain 
much success. The name of the language comes from 
two of its words meaning wor/d and speak. Johann Mar- 
tin Schleyer, a German priest, invented the suggested 
language in 1879. Later, Idiom Neutral, a simplified form 
of Volapiik, was suggested. Other proposed languages’ 
include Esperanto; a revised form of Esperanto called 
Ido; Interglossa; Interlingua; Novial; and Spelin. Howev- 
er, only Esperanto is used widely. 

English is close to being an international language. 
During the last several hundred years, it has become a 
second language in many countries because of eco- 
nomic, political, and social developments. 

Robert J. Kispert 

See also Esperanto; Interlingua; Language (Universal 
languages). 

Universal Postal Union. See Postal Union, Univer- 
sal. 

Universalist Church of America. See Unitarian 
Universalist Association. 

Universe consists of all matter and all light and other 
forms of radiation and energy. It consists of everything 
that exists anywhere in space and time. 

The universe includes the earth, everything on the 
earth and within it, and everything in the solar system. 
The solar system contains nine major planets along with 
thousands of comets and minor planets called asteroids. 
It also contains the sun, the star around which the plan- 
ets revolve. 

All stars, including the sun, are part of the universe. 
Some other stars also have planetary systems. In addi- 
tion to planets and stars, the universe contains gas, dust, 
magnetic fields, and high-energy particles called cosmic 
rays. 

Stars are grouped into galaxies. The sun is one of 
more than 100 billion stars in a giant spiral galaxy called 
the Milky Way. This galaxy is about 100,000 /ight-years 
across. A light-year is the distance that light travels in a 
vacuum in a year—about 5.88 trillion miles (9.46 trillion 
kilometers). 

Galaxies tend to be grouped into c/usters. Some clus- 
ters appear to be grouped into superclusters. The Milky 
Way is part of a cluster known as the Local Group. This 
cluster is about 3 million light-years in diameter. Also in 
the cluster are two giant spirals known as the Androme- 
da Galaxy and M33 and about 30 small galaxies, also 
known as dwarf galaxies. The Local Group is part of the 


Universe 205 


Local Supercluster, which has a diameter of about 100 
million light-years. 


Size of the universe 


No one knows whether the universe is finite or infi- 
nite in size. Studies of the sky indicate that there are at 
least 100 billion galaxies in the observable universe. 
Measurements show that the most distant galaxies ob- 
served to date are about 12 billion to 16 billion light- 
years from the earth. They are observed in every direc- 
tion across the sky. 

Astronomers determine the distance to a faraway ob- 
ject by measuring the object's redshift. This phenome- 
non occurs when an object that is moving away from an 
observer emits (gives off) light. Red light has the longest 
wavelength of any visible light—that is, the longest dis- 
tance between successive wave crests. The observer 
sees light from a receding object at wavelengths longer 
than those that would be seen by an observer who was 
moving with the object. The observed change in wave- 
length is the object's redshift. The amount of redshift de- 
pends upon the speed at which the object recedes from 
the observer. The larger the redshift is, the more rapidly 
the object is moving away. 

Among the most distant objects ever observed are 
tremendously bright objects called quasars. Individual 
quasars are as much as 1,000 times brighter than the en- 
tire Milky Way. No one knows the structure of quasars, 
because a quasar appears pointlike in a photographic 
image. However, a quasar seems likely to contain a giant 
black hole in its center. A black hole is an object whose 
gravitational field is so strong that nothing—not even 
light—can escape from it. Matter is apparently falling 
into the massive black hole in the center of the quasar, 
radiating energy before being swallowed up. 

Astronomers interpret the redshifts that have been 
measured as evidence that the universe is expanding. 
That is, every part of the universe is moving away from 
every other part. The matter within a particular object 
does not expand, however. For example, the stars ina 
galaxy do not move away from one another because 
gravity holds the galaxy together. But the galaxies are 
moving away from one another. The expansion of the 
universe is a basic observation that any successful theo- 
ry of the universe must explain. 


Changing views of the universe 


In ancient times, people of many cultures thought that 
the universe consisted of only their own locality, distant 
places of which they had heard, and the sun, moon, 
planets, and stars. Many people thought that the heaven- 
ly bodies were gods and spirits. But the Polish as- 
tronomer Nicolaus Copernicus suggested in 1543 that 
the earth is like the other planets and that the planets re- 
volve around the sun. Later astronomers showed that 
the sun is a typical star. 

The development of the telescope, the photographic 
plate, and the spectroscope (an instrument that analyzes 
light) led to a great increase in knowledge. Astronomers 
discovered that the sun is moving within a large system 
of stars, the Milky Way. About 1920, astronomers real- 
ized that not all of the fuzzy patches of light seen in the 
night sky are part of the Milky Way. Rather, many of 
these objects, called nebulae, are other galaxies. The 
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discovery of the redshift of distant galaxies led to the 
theory of the expanding universe. 

The big bang theory provides the best explanation of 
the basic observations. According to it, the universe be- 
gan with an explosion~called the big bang~ 10 billion 
to 20 billion years ago. Immediately after the explosion, 
the universe consisted chiefly of intense radiation and 
particles. This radiation, along with some matter, formed 
a rapidly expanding region called the primordial fireball. 
After thousands of years, the fireball consisted mostly of 
matter, largely in the form of hydrogen gas. Today, faint 
radio waves coming from all directions of space are all 
that remain of the radiation from the fireball. 

In time, the matter broke apart into huge clumps. The 
clumps became galaxies, many of them grouped into 
clusters and superclusters. Smaller clumps within the 
galaxies formed stars. Part of one of these clumps be- 
came the sun and the other objects in the solar system. 

The best available evidence indicates that the galaxies 
will move apart forever. This evidence and the universe's 
current rate of expansion indicate that the present age 
of the universe is about 15 billion to 20 billion years. This 
estimate agrees with observations of the oldest stars in 
groups known as globular star clusters. 

Astronomers do not rule out the possibility, however, 
that all the galaxies will come together again in about 70 
billion years. This would happen if the universe con- 
tained more of a yet unobserved substance called dark 
matter than the matter that is seen in galaxies. The gravi- 
tational pull of the dark matter would slow the expan- 
sion. All the material in the universe would eventually 
collapse, then explode again. The universe would enter 
a new phase, possibly resembling the present one. The 
search for dark matter is a major area of research. 

The steady state theory offers another explanation of 
basic ohservations. According to this theory, the uni- 
verse has always existed in its present state. As the galax- 
ies move apart, new matter appears between them and 
forms new galaxies. However, the existence of the faint 
radio waves that come from all directions of space does 
not favor this theory. Kenneth Brecher 

Related articles in World Book include: 


Astronomy Cosmology Quasar Solar 
Big bang Earth Redshift system 
Galaxy Relativity World 


Universities and colleges are schools that continue 
a person's education beyond high school. A university 
or college education helps men and women enjoy rich- 
er, more meaningful lives. It prepares many people for 
professional careers as doctors, engineers, lawyers, or 
teachers. It also gives a person a better appreciation of 
such fields as art, literature, history, human relations, 
and science. In doing so, a university or college educa- 
tion enables individuals to participate with greater un- 
derstanding in community affairs. 

Modern universities developed from the European 
universities of the Middle Ages. These institutions took 
their name from the Latin word universitas. This word 
referred to a group of people organized for a common 
purpose. Properly speaking, a school that is called a uni- 
versity should deal with nearly all fields of learning. 
Most universities provide a wide range of graduate pro- 
grams and have a number of undergraduate schools. 
They may also have graduate professional schools or 
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At a university or college, students, such as these young peo- 
ple at the Massachusetts Institute of Technology, continue their 
education after high school and prepare for careers. 


colleges. But few universities teach as many branches of 
learning as the word university implies. 

The first European colleges were merely groups of 
students who banded together through common inter- 
ests. In English universities, colleges were formed to 
provide living quarters and a dining room for various 
groups of students. Usually these students took similar 
studies, and so the word co/lege came to refer ta a spe- 
cific field of learning. 

Harvard University, the oldest institution of higher 
learning in the United States, was established chiefly to 
prepare men for the ministry. Today, we would call such 
a school a seminary or theological school (see Semi- 
nary). Later, schools broadened their courses to teach 
the liberal arts (see Liberal arts). These became known 
as colleges of liberal arts. The first U.S. universities divid- 
ed their courses into various fields of learning, and 
called the departments that taught each branch colleges 
or schools. Thus, the word college has come to have 
two meanings in the United States. It may refer to a part 
of a university that teaches a special branch of knowl- 
edge, or it may designate a separate institution that spe- 
cializes in a single branch of knowledge. 

The type of learning available at individual colleges 
can often be determined from their names. Liberal-arts 
calleges usually call themselves simply colleges. Other 
schools may be identified by such names as teachers 
colleges, agricultural colleges, or dental colleges. Mod- 
ern universities have many kinds of colleges or schools, 
from liberal arts to law, medicine, theology, dentistry, 
and fine arts. Junior colleges—also called community 
colleges—mainly offer two-year programs. Some of 
these programs prepare a person for a semiprofessional 
career or occupation. See Community college. 


Going to college 


Most high school students at some time in their stud- 
ies face two questions: “Should | attend college?” and 
“What college will serve my purposes best?” Students 
should take stock of their personal abilities and desires. 
They must decide whether or not they will receive spe- 
cific preparation in college that will help them in their 
future work. For example, some students may find that 
special vocational training, rather than a college educa- 
tion, will better prepare them for the careers they want 
(see Vocational education). 

Decisions about attending college should be made 
only after serious thought about one’s life goals. Individ- 
uals who enter college without being strongly motivat- 
ed may find it difficult to be successful students. A per- 
son who decides against attending college must realize 
that such a decision does not necessarily prevent a per- 
son from increasing in earning ability or social status. 

Selecting a school. Students who decide to attend 
college must choose the school that most nearly fits 
their needs, finances, and personal likes. They can dis- 
cover many of the facts by talking to friends and teach- 
ers. They can learn about particular schools by writing 
to them for information. 

There are a number of basic questions a student 
should ask about any school being considered. 

1. Does the school offer the courses in which | am in- 
terested? 

2. How well is the school equipped in general build- 
ings, libraries, laboratories, and other property? 

3. What teaching methods does the school use? What 
is the average size of each class? 

4. What is the standing of the school? Is it accredited? 
What is the standing of the particular college or depart- 
ment of the school in which | intend to do most of my 
work? 

5. What are the school’s tuition, fees, and living ex- 
penses? Are opportunities available for earning all, or 
part of, my expenses while | attend school? 

6. Does the school offer the extracurricular (nonacade- 
mic) activities in which | am interested? 

7. How is the school located with regard to trans- 
portation, living quarters, and general conveniences? 

Entrance requirements of the various universities 
and colleges may differ considerably. In general, they 
require satisfactory completion of a high school curricu- 
lum. Most universities and colleges require that fresh- 
men have taken certain courses in high schools. Many 
schools will not admit students whose high school 
grades are below a Certain average. As more students 
seek to attend universities or colleges, entrance require- 
ments tend to become higher. Many institutions require 
students to pass an entrance examination. Schools may 
also give students intelligence tests and aptitude tests 
for later counseling. For example, a student's adviser 
may use the results of the tests to guide the student's 
work. See College entrance examination. 

Colleges and universities state their entrance require- 
ments in their catalogs. They nearly always require a 
transcript (copy) of an applicants high school credits, as 
well as letters of recommendation. Entrance examina- 
tions are generally given several months before the 
school term begins. Freshmen usually take the intelli- 
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gence and aptitude tests during an orientation period, 
frequently called freshman week at colleges and univer- 
sities in the United States. 

People without a high school diploma should not as- 
sume that higher education is closed to them. Many col- 
leges and universities admit men and women who have 
not completed high school. This procedure allows the 
schools to serve an increasing number of adults seeking 
continuing education. It also helps extend educational 
Opportunities to such people as military veterans and 
members of minority groups. Before enrolling such ap- 
plicants, the university or college evaluates their work 
experience and reviews their scores on special tests. 
These tests are designed to measure whether a person's 
knowledge is equivalent to that of an average high 
school graduate. 

Accrediting. A prospective college student should 
know the standing of the institution he or she intends to 
enter. Colleges and universities in the United States are 
accredited by six regional accrediting authorities. They 
are the Middle States Association of Colleges and 
Schools, the New England Association of Schools and 
Colleges, the North Central Association of Colleges and 
Schools, the Northwest Association of Schools and Col- 
leges, the Southern Association of Colleges and 
Schools, and the Western Association of Schools and 
Colleges. These authorities base their judgment on the 
equipment, financial status, requirements, student 
achievement, and teaching standards of the schools. The 
authorities are recognized by the Council for Higher Ed- 
ucation Accreditation. 

Professional societies accredit the various profession- 
al schools. For example, the American Medical Associa- 
tion accredits medical schools. State boards of educa- 
tion also accredit schools in their states. Students may 
use credits from approved schools in order to obtain 
teaching certificates and professional licenses within the 
state. 

For a list of the accredited, degree-granting universi- 
ties and colleges in any U.S. state except Alaska, Nevada, 
or Wyoming, see the Universities and colleges table in 
the separate World Book article on the state. A similar 
table appears in the articles on Washington, D.C., and 
Puerto Rico. For the accredited universities and col- 
leges in Alaska, Nevada, and Wyoming, see the Schools 
section in each of the articles on those states. See also 
the World Book article on Canada (Education) for a dis- 
cussion of higher education in Canada. 

College costs vary widely. Most college catalogs list 
the average living costs for one year, the tuition, and 
other fees. In the late 1990's, the average cost of tuition, 
fees, room, and board at public universities was about 
$8,100 for all students. The cost for residents averaged 
less than this amount, and that for nonresidents was 
higher. The cost at private universities averaged about 
$21,300 for all students. 

Working your way. Many college students earn all 
or part of their expenses. Many students have part-time 
jobs while they attend school, such as working in stores 
and restaurants. Most schools offer students jobs, such 
as waiting on tables in dormitories or working in the li- 
brary. Schools often operate employment bureaus to 
help find part-time jobs for their students. Some stu- 
dents work during their summer vacations, and others 
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drop out of college for a time to work. Many husbands 
or wives of students work to help their spouses pay 
their expenses. Sometimes both spouses are students 
and work part-time. 

Financial help. Students may receive all or part of 
their college expenses through various aid programs. 
These programs include scholarships and fellowships; 
federal, state, and private loan programs; and benefits 
for veterans and certain other groups such as war or- 
phans. There are so many programs of this kind that al- 
most every college and university has a financial aid of- 
fice to serve its students. A prospective student who 
needs financial assistance should consult this office at 
the schools he or she is considering. In general, there 
are enough financial aid programs to make it possible 
for any person to attend some college or university in 
spite of financial problems. See Fellowship; Scholar- 
ship. 


Kinds of universities and colleges 


Universities and colleges in the United States may be 
classified as (1) those operating under private sponsor- 
ship, and (2) those operating under public sponsorship. 
Private institutions may be church-related or nonsectar- 
ian. Public institutions may be sponsored by local gov- 
ernment, state government, or the federal government. 
The military academies are examples of federally sup- 
ported institutions. Most private liberal arts colleges are 
church-related, while most privately sponsored universi- 
ties are not now associated with any church. Most pub- 
lic universities are sponsored by state governments. 
Most junior or community colleges are sponsored by 
local governments. 

Income. All universities and colleges receive funds 
from a variety of sources. Private colleges depend pri- 
marily on student fees and on endowments and gifts for 
their operating income. Public institutions also have 
these sources, but depend mainly on state and local 
taxes for operating funds. Both public and private insti- 
tutions may receive federal funds for research activities. 
The federal government distributes aid among colleges 
and universities according to various formulas. These 
formulas are based on the number of students in schol- 
arship and loan programs, and on the enrollment of 
graduate students and veterans. 

Both public and private institutions receive funds for 
construction from several sources. These sources in- 
clude federal, state, and local grants or loans; gifts; stu- 
dent fees; and endowments. 

Governing boards. Most universities and colleges 
are controlled by a board of trustees or a board of re- 
gents. Boards of trustees of private institutions usually 
elect their own members. The church body may elect 
the trustees of a church-related institution. The alumni 
association of a private institution often elects some of 
the trustees. The trustees of public institutions are usu- 
ally appointed by the governor of the state. The voters 
sometimes elect the trustees or regents. 

Boards of trustees or regents approve educational 
policies. They also appoint the chief administrative offi- 
cer of the institution. In some states, coordinating com- 
mittees and boards exercise supervision over those in- 
stitutions financially assisted by the state. 

Most church-related colleges except seminaries 


admit students of any religious denomination. Some of 
them expect all students to attend chapel exercise and 
to study some religious courses. But some church- 
related colleges apply these rules only to students of the 
same religious faith. 

In the United States, the federal government has en- 
couraged the development of universities and colleges 
since the time of the Northwest Ordinance of 1787. The 
Morrill Act of 1862 provided land grants to all states to 
support colleges that, among other subjects, would 
teach agriculture and the mechanical arts. In some in- 
stances, these land grants were given to existing state 
universities. In other cases, new institutions were estab- 
lished. Many are now major universities. 

Seven Canadian provinces sponsor and support uni- 
versities. Some provinces have also founded technical, 
agricultural, and junior colleges. The first provincial uni- 
versity was the University of Toronto. It was founded in 
1827 as King’s College. 


School organization 


Campus is the land on which a college or university 
stands. The main buildings on a campus usually include 
classroom buildings, an administration building, a li- 
brary, laboratories, a gymnasium, an athletic field and 
stadium, and dormitories. Many institutions have a 
building, often called a union, where social gatherings, 
plays, and dances may be held. Many of today’s universi- 
ties and colleges have more than one campus. 

Administration. The organization of state, province, 
and city-supported institutions is generally about the 
same as that of other universities and colleges. They 
usually offer about the same courses of study, although 
state institutions often emphasize technical and profes- 
sional education more than private schools. 

In most cases, a president or chancellor is the chief 
administrator of a university or college. Other officials 
handle educational programs, registration, management 
of funds, and collection of tuition. A dean of students 
helps direct discipline and advise students. 

Each college or separate school of a university gener- 
ally has an academic dean or director. He or she leads 
the faculty in preparing the course of study for the col- 
lege or school, and takes part in university planning. 

Faculty includes the teachers of a college or univer- 
sity. A college's faculty is divided into departments. Each 
department deals with one general course of study, 
such as English, mathematics, or physics. Each depart- 
ment has a chairman, who is usually a professor. Under 
the chairman are other professors, associate professors, 
assistant professors, and instructors. Some departments 
also have teaching fellows or research fellows. These 
are graduate students who teach or do research part- 
time. Some faculties include scientists or other workers 
whose main activity is research, not teaching. Their re- 
search is supported by the institution or by funds 
granted the institution by individuals or groups having 
specific research interests. The institutions do much re- 
search under contract with the federal government. 

The student body of a university or college is di- 
vided into graduates and undergraduates. Graduates 
have already received their bachelor’s degree and are 
working more or less independently for a master's or 
doctor's degree. Undergraduates are studying for their 


ee 


— a 


bachelor’s degree. The undergraduates belong to one of 
four classes—freshman, sophomore, junior, and senior 
—according to year of study. Most schools also admit 
special students. These students take a number of 
courses, but do not work toward a degree. 

Most institutions are coeducational, with both men 
and women students. Others admit students of only one 
sex. A coordinate institution generally has separate 
men’s and women’s colleges. They are controlled by the 
same central authority and are usually located on the 
same or nearby campuses. See Coeducation. 

The calendar is the program of a school year. It is di- 
vided according to one of three systems. The most com- 
mon system divides the calendar into two semesters of 
about 16 weeks each. The first semester begins in Au- 
gust or September. The second semester begins in Jan- 
uary or early February. The school year ends in May or 
June with commencement, or graduation exercises (see 
Graduation). Many schools also hold a six- to eight- 
week summer session. By attending school all year, stu- 
dents may graduate in three years instead of four. 

In the quarter system, the year is divided into four 
quarters of 10, 11, or 12 weeks each. The first quarter 
begins in the fall. Winter holidays come between the 
first and second quarters, and spring holidays between 
the second and third. Many students do not attend the 
fourth, or summer, quarter. The trimester system divides 
the year into three trimesters of about 15 weeks each. 


Selecting courses 


Curriculum. The courses given by a college or uni- 
versity are called the school's curriculum. The catalog of 
the institution outlines the complete curriculum. Jt gives 
the requirements for taking each course, as well as the 
credits given. Each course is designated as giving a 
specified number of credits. These usually equal the 
number of class hours devoted each week to the course. 
For example, a course that meets three times a week 
usually gives three credits for graduation. Schools using 
the semester calendar require about 120 credits for 
graduation. Between 30 and 40 of the required credits 
must be earned in the student's major subject. 

Institutions vary considerably in the amount of free- 
dom given students in selecting their courses. Almost all 
colleges and universities have a certain number of re- 
quired subjects. Students usually can also choose non- 
required courses called e/ectives. Liberal arts colleges 
usually give a student more opportunity to choose 
courses than do professional schools. 

When college freshmen register, they usually indicate 
the major subject they want to study. Some students 
may take high-school level remedial courses before they 
enroll in freshman level courses. During the first two 
years of college, students take largely the basic required 
courses, such as English composition. The last two years 
are devoted mostly to the student's major. Many schools 
permit a student to have two majors. 

Undergraduate study. The programs of study pro- 
vided by universities and colleges are divided into un- 
dergraduate and graduate levels. Most colleges offer 
few, if any, graduate programs. Undergraduate pro- 
grams usually require four years to complete. Some en- 
gineering programs and most architectural programs 
require five years. Undergraduate study may be in the 
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arts and sciences, or in a discipline such as English, eco- 
nomics, or chemistry. Undergraduate programs may 
also be given in a professional field such as agriculture, 
teacher education, or business administration. 

Graduate study may also be in the arts and sciences, 
or in a profession. It ordinarily begins only after a per- 
son has completed undergraduate study. Some profes- 
sional fields will only admit a student who has com- 
pleted undergraduate study. This is generally true of 
medicine, law, dentistry, and theology. 

Graduate study is more intensive and specialized than 
undergraduate study. It usually involves more reading 
and some research experience. The time required to 
earn a graduate degree is usually three years in law and 
theology and four years in medicine. But some graduate 
programs may be completed in one or two years. 

Degrees. The bachelor of arts or bachelor of science 
degree is the common degree for completing a four- or 
five-year program. One or two years of graduate study 
are usually required for the master of arts or master of 
science degree. A doctor's degree signifies more exten- 
sive graduate study. Many institutions also award honor- 
ary degrees for outstanding achievement in a profession 
or in public service. See Degree, College. 


College life 


College life gives students a welcome measure of in- 
dependence. But students should realize that new re- 
sponsibilities go with this independence. They must bal- 
ance hard work with recreation, allow enough time and 
energy for social activities, and learn to use to the best 
advantage the opportunities their school offers. 

Residence. Most colleges that offer bachelor's de- 
grees have residence halls or dormitories. Dormitory 
life offers many opportunities for students to make 
friends. Community colleges generally do not have dor- 
mitories. Many schools also have student-run resi- 
dences called cooperatives. In these, the students can 
cut expenses by doing their own housework. Students 





Bob Daemmrich, Tony Stone Images 
Commencement climaxes the university and college year. 
Graduating students receive their diplomas at commencement. 
A commencement speaker is addressing graduates, above. 
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may also live in private homes or apartments. 

Many students live with their parents and commute 
travel daily) between home and campus. Some colleges 
and universities whose campuses are in large cities pro- 
vide commuter centers, where students who commute 
may spend free time while on campus. 

Fraternities and sororities have houses at many 
schools. These groups choose their own members ac- 
cording to rules set up by the school. Educators do not 
agree on the value of the fraternity and sorority system. 
Some approve the social advantages of membership in 
these organizations. Others believe they tend to domi- 
nate college life and to become undemocratic. Some 
colleges prohibit social fraternities and sororities on 
their campuses. See Fraternity; Sorority. 

Instruction. First-year students find they have much 
more time to do as they choose in college than they had 
in high school. Classes generally take up only about 15 
hours each week, although there may be additional 
hours of laboratory work. The rest of the time between 
classes is free for study or recreation. 

Most classes are lecture or discussion groups. In larg- 
er institutions, /ectures may be given to hundreds of stu- 
dents at a time, sometimes with the help of closed-cir- 
cuit television. Discussion groups, Or seminars, are 
much smaller. Students often work on individual proj- 
ects outside of class and report on them to the group. 

Many universities and colleges offer courses known 
as individualized-study or self-directed courses. Such 
courses have no formal classroom sessions. Students 
work independently on assignments outlined by course 
materials. They complete the work at their own pace, 
under the guidance of a faculty member. In this kind of 
course, the student may use computers, individually as- 
signed laboratory booths, and other learning aids. 

For a general discussion of tests and grading, see 
Grading; Testing. 

Libraries. University and college libraries are store- 
houses of knowledge. Some hold several million vol- 
umes. The library must be used to the fullest extent for a 
student to receive the greatest benefit from a course. 
Routine classwork can only scratch the surface of any 
field of knowledge. Students can round out their educa- 
tion only by consistent and intelligent independent 
reading. See Library (College and university libraries). 

Research and laboratory work. The college 
teacher tries to do more than merely hand the student 
facts to memorize. It is far more important to develop 
the student's ability to find information and to learn to 
think intelligently. For this reason, the teacher tries to di- 
rect the student in independent study and research by 
recommending books for outside reading and by sug- 
gesting new avenues of study in a certain field. Students 
in the sciences and engineering have laboratories in 
which to work. World-famous scientists direct some of 
these laboratories. In them they have made many impor- 
tant discoveries, often with the help of graduate stu- 
dents. For example, much of the Original work on the 
use of atomic energy was done in the laboratories of the 
University of Chicago and the University of California. 

Extracurricular activities outside the normal routine 
of classes and study help develop the student's person- 
ality, and provide a proper balance for the daily routine. 


Athletics are one of many possible activities (see Sports). 


Students may also work on the staffs of school newspa- 
pers and magazines. They may take part in such activi- 
ties as dramatics, music, debating, religion, and student 
government (see Student government). 


History 


European universities. Modern universities had 
their origin in Europe during the 1100's. But European 
universities were not the first in the world. The Arabs 
had universities at earlier dates. Al-Azhar University, 
founded in Cairo in about 970, is one of the oldest uni- 
versities in the world still operating. 

European universities developed from the cathedral 
and monastery schools. Their development took place 
so slowly that it is difficult to know the point at which 
they became universities. Many scholars believe the old- 
est European university is the University of Bologna, 
Italy. It came into existence about 1100. The University of 
Paris developed in the late 1100's. Many other universi- 
ties appeared in Europe in the 1200's and the 1300's. 

These first schools were founded largely to serve the 
professions. They provided the first unified teaching of 
law, medicine, and theology. The courses of study grad- 
ually broadened. During the Renaissance in the 1400's, 
the universities helped direct the revival of interest in 
Greek and Roman learning. From this revival developed 
the modern concept of the liberal-arts curriculum. 

First universities in the Americas. The first universi- 
ty in the Western Hemisphere, the University of Santo 
Domingo, was founded in the Dominican Republic in 
1538. The University of San Marcos at Lima, Peru, was 
founded in 1551, as was the National Autonomous Uni- 
versity of Mexico. Other universities appeared shortly af- 
terward in the other Spanish colonies. 

The first university planned in what is now the United 
States was at Henricopolis, Virginia. It was authorized in 
1619, but plans were dropped after the Indian mas- 
sacres of 1622. Harvard University is the oldest active 
school of higher education in the United States. It was 
founded in 1636. Canada’s oldest university, Laval Uni- 
versity, was founded as the Seminary of Quebec in 1663. 
It became a university in 1852. Canada’s first English- 
speaking university was established in 1789. It was the 
University of King’s College at Windsor, Nova Scotia. 

Higher education in the United States began when 
knowledge was limited. The modern scientific spirit had 
not yet developed. The early settlers looked upon col- 
leges chiefly as a means of training ministers. 

Many small church colleges were founded during the 
1700's and 1800's, particularly in the Middle West. These 


The oldest U.S. universities and colleges 


Name Location Year’ 
Harvard University Cambridge, MA 1636 
William and Mary, 

College of Williamsburg, VA 1693 
Yale University New Haven, CT 1701 
Princeton University Princeton, NJ 1746 
Columbia University New York City 1754 
University of Pennsylvania _ Philadelphia 1757 
Brown University Providence, RI 1764 
Rutgers, the State 

University of New Jersey New Brunswick,NJ 1766 
Dartmouth College Hanover, NH 1769 


"Year institution became a bachelor’s degree-granting institution. 


colleges were general rather than specialized. They 
taught liberal arts rather than technical subjects. Early in 
U.S. history, some leaders saw the need for education 
that went beyond religious concerns. The state universi- 
ty was one response to this need. 

Another development was the granting of land in new 
territories for the establishment of schools. Wealthy citi- 
zens also gave gifts for the founding of nonchurch 
schools. A number of schools that had been established 
by churches also came under private control. 

Growth of specialization. During the 1800's and 
through the mid-1900's, specialization in knowledge in- 
creased. Many colleges were created to train students 
in such fields as agriculture, medicine, engineering, and 
commerce. Specialization also resulted in an increased 
emphasis on advanced study. As a result, graduate 
schools were established at many larger schools. In 
turn, professional and research interests came to domi- 
nate all other educational interests. Education for profes- 
sions overshadowed the liberal arts. 

Another cause of specialization has been the increase 
in the number of students attending college. In the early 
days, universities served only a relatively limited group. 
But the people of the United States insisted that higher 
education should be available to anyone who wanted it. 

Recent developments. Educators agree students 
need a broad education as a basis for whatever field at- 
tracts them. Some colleges stress the study of classic 
works of literature. Others combine campus study with 
practical training in factories and offices. 

During the 1960's and early 1970's, programs were de- 
veloped to help members of minority groups obtain a 
higher education. The federal government established 
Upward Bound, a project designed to encourage and 
prepare students from low-income homes to attend col- 
lege. Some schools modified their admissions standards 
for members of minority groups to encourage their en- 
rollment. Curriculum designers also fashioned new pro- 
grams, such as Afro-American, American Indian, and 
Chicano studies. These programs were intended to 
broaden the students understanding of the contribu- 
tions of various ethnic groups to American society. 

Another major development in American universities 
and colleges has been their increasing contribution to 
the world outside the campus. University laboratories 
have become important centers of experiment and dis- 
covery. College extension services, home study, corre- 
spondence courses, and radio and TV programs have 
spread knowledge far beyond the limits of the campus. 

During the 1980's and early 1990's, the student bodies 
of many universities and colleges became increasingly 
diverse. Many campuses began offering programs that 
deal with such issues as gender, disability, age, and sex- 
ual preference. I. King Jordan 


Related articles in Wor/d Book See the separate articles on 
outstanding universities and colleges, such as Harvard Univer- 
sity. See also the Careers section in the various articles on differ- 
ent fields of human knowledge, such as Medicine (Careers in 
medicine). Other related articles include: 


Community college 
Degree, College 


Academic freedom 
American Association of Uni- 


versity Women Education 
Careers Extension programs 
Coeducation Fellowship 
College entrance examination Fraternity 
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Land-grant university Sorority 

Library Teaching 

Scholarship United Negro College Fund 
Outline 
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B. Preprofessional D. Degrees 
courses 
V. College life 
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B. Fraternities and E. Research and laboratory 
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C. Instruction F, Extracurricular activities 
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Questions 


What information should you get when you select a university 
or college? 

How does a university differ from a college? 

How is a university faculty usually organized? 

In what three ways are school-year programs divided? 

What opportunities does a university or college offer? 

What is the oldest university in the United States? In Canada? 

From what sources can a student obtain financial aid? 

What kinds of courses did the first universities and colleges in 
the United States offer? Why? 

Why has specialization developed in higher education? 

What is the largest university in the United States? In Canada? 


Additional resources 

Barron’ss Profiles of American Colleges. Barron's, published annu- 
ally. 

Cochrane, Kerry. Researching Colleges on the World Wide Web. 
Watts, 1997. 

Drum, Alice, and Kneedler, Richard. Funding a College Educa- 
tion. Harvard Business School Pr., 1996. 

Fiske, Edward B. The Fiske Guide to Getting into the Right Col- 
lege. Times Bks., 1997. 

Greenfeld, Barbara C, and Weinstein, R. A. The Kids’ College Al- 
manac: A First Look at College. Gerson, 1996. For younger 
readers. 

HEP Higher Education Directory. Higher Education Pub., pub- 
lished annually. 

Robbins, Wendy H. The Portable College Adviser. Watts, 1996. 


University extension. See Correspondence school; 
Extension programs. 

University of ... See articles on universities listed un- 
der their key word, as in Chicago, University of. 
Unknown soldier. After World War | (1914-1918), offi- 
cials of the Allied countries found that the bodies of 
many soldiers killed in battle could not be identified. 
The governments of Belgium, Britain, France, Italy, and 
the United States decided to honor the memory of these 
soldiers. Each country chose a symbolic unknown sol- 
dier, buried the remains near its national capital, and 
built a monument to honor the soldier. Belgium placed 
its unknown soldier in a tomb at the base of the Colon- 
nade of the Congress in Brussels. Britain buried its un- 
known soldier in Westminster Abbey. France buried 


212. Unknown soldier 


its unknown soldier beneath the Arc de Triomphe in 
Paris and keeps a flame always burning over the grave. 
Italys unknown soldier lies before the monument to Vic- 
tor Emmanuel Il, the first king of a united Italy, in Rome. 

The unknown soldier of the United States was one of 
four war dead taken from American cemeteries in 
France. An American soldier, Sergeant Edward Younger, 
selected the soldier from these four. The remains were 
brought to the U.S. Capitol ta lie in state. On Armistice 
Day (Nov. 11), 1921, they were buried in Arlington Na- 
tional Cemetery in Virginia, across the Potomac River 
from Washington, D.C. The tomb, completed in 1931, 
bears the inscription, “Here rests in honored glory an 
American soldier known but to God.” 

Congress later directed that an “Unknown American® 
from each of three wars—World War II (1939-1945), the 
Korean War (1950-1953), and the Vietnam War (1957- 
1975)—be buried beside the Tomb of the Unknown Sol- 
dier. The World War I] and Korean War unknowns were 
buried in marble-capped crypts at the head of the tomb 
on Memorial Day in 1958. The unknown serviceman of 
the Vietnam War was buried between them during a 
Memorial Day ceremony in 1984. 

The World War Il unknown was chosen from two 
unidentified soldiers by an American sailor, Hospital- 
man William Charette, in a ceremony aboard the cruiser 
Canberra off Norfolk, Virginia. The Korean War un- 
known was chosen by an American soldier, Sergeant 
Ned Lyle, from the unidentified dead of that war buried 
in the National Memorial Cemetery of the Pacific at Hon- 
olulu, Hawaii. The Vietnam War unknown was the only 
American serviceman killed in that war whose remains 
could not be identified. At the time of the ceremony, 
however, over 2,400 servicemen were still listed as miss- 
ing. In 1998, DNA tests determined that the Vietnam War 
unknown was Michael Blassie, an Air Force lieutenant 
shot down over South Vietnam in 1972. Later that year, 
the remains of Lieutenant Blassie were moved to a veter- 
ans cemetery near St. Louis, Missouri. 
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Kurt Scholz, Shostal 
The Tomb of the Unknown Soldier in Arlington, Virginia, hon- 
ors members of the U.S. armed forces who have given their lives 
in war. A sentry guards this famous memorial day and night. This 
photo shows the changing of the guard atthe tomb. 


An amphitheater, funded by the Grand Army of the 
Republic in honor of military forces killed in battle, 
stands near the tomb. Memorial Day services are held 
there each year. An honor guard from the 1st Battalion 
Group, 3rd Infantry, Fort Myer, Virginia, keeps a sentry 
on duty at all times. The sentry is changed every hour 
during the day between October 1 and March 31, and 
every half hour between April 1 and September 30. The 
sentry is changed every two hours at night. Critically 
reviewed by the National Cemetery System of the Department of the Army 

See also Arc de Triomphe; Arlington National Ceme- 
tery. 

Unser, Al, Sr. (1939- _}, became one of the most 
successful drivers in automobile racing history. He won 
the Indianapolis 500 race four times. In 1978, he became 
the third driver in racing history to win races ina single 
year on a paved oval track, a road course, and a dirt 
track. The other drivers to do it were Mario Andretti and 
A. J. Foyt. In 1978, Unser became the only driver in Indy 
car history to win three 500-mile races in one season. An 
Indy racing car has an open cockpit. 

Alfred Unser was born in Albuquerque, New Mexico. 
He began racing professionally in 1957 and made his 
Indy car debut in 1964. He announced his retirement as 
a race driver in 1994. Unser's brother Bobby has won the 
Indianapolis 500 race three times. Another brother, Jer- 
ry, was killed while racing at the Indianapolis 500 in 
1959. Al's son Al Unser, Jr., won the Indianapolis 500 in 
1992 and 1994. Sylvia Wilkinson 
Untouchable. See Caste; India (Social structure). 
Untouchables. See Ness, Eliot. 

Upanishads, 00 PAN uh shadz, are a group of writ- 
ings that make up the last section of a collection of Hin- 
du scriptures called the Vedas. The Upanishads form a 
basic part of Hinduism and have influenced most Indian 
philosophy. The Upanishads are sometimes called the 
Vedanta, which means the summing up of the Veda. The 
word Upanishads means to sit close to. It suggests that 
this sacred material was originally secret. Most of the 
Upanishads were composed as dialogues between a 
teacher and a student. The most important ones ap- 
peared between 800 and 600 B.C. 

Several important Hindu schools of thought, includ- 
ing the sankhya and yoga schools, are based on the Up- 
anishads. These teachings follow two basic philoso- 
phies. One states that there is a single fundamental 
reality, called Brahman, or God, which corresponds to 
Atman, the soul. Thus, there is no real distinction be- 
tween the soul and God. The other philosophy states 
that each soul is individually eternal. Charles S. J. White 

See also Hinduism; Vedas. 

Upas, YOO puhs, is the name of a large forest tree that 
grows in southeastern Asia and Indonesia. Hunters 
mixed its poisonous milky sap with other plant poisons 
to poison arrows and darts. Tales about the deadliness 
of this poison terrified early explorers and travelers in 
the East Indies. Fabulous but false stories started regard- 
ing the plant and its poison. People said nothing could 
grow in the shade of the tree. They said the tree brought 
death to birds that perched on it or flew above it. But to- 
day botanists know that poisoning only occurs from 
contact with the tree's sap. Alwyn H. Gentry 


Scientific classification. The upas belongs to the mulberry 
family, Moraceae. It is Antiaris toxicaria. 


Updike, John (1932- ), is an American author of 
novels, short stories, essays, and poetry. Updike became 
noted for his elaborate, lyrical prose style. He served as 
a staff writer for The New Yorker magazine from 1955 to 
1957 and built his literary reputation as a frequent contri- 
butor to The New Yorker. 

Much of Updike’s fiction explores the superficial but 
seductive materialism he sees in middle-class American 
life. Typical Updike characters are self-absorbed, guilt- 
ridden, and obsessed with their own unimportance and 
the prospect of their death. They relieve their anxieties 
through marital unfaithfulness, but this fails to help them 
in their search for spiritual salvation. 

In the novel Couples.(1968) and the stories collected in 
Museums and Women (1972), Updike dramatized the 
disintegrating morals and marriages in several subur- 
ban families. The autobiographical stories in Too Far to 
Go (1979) narrate the course of the Maple family from 
newlywed happiness to divorce. 

Updike’s first popular work, Rabbit, Run (1960), is a 
novel about Rabbit Angstrom, a former high school bas- 
ketball star bewildered by family responsibilities. In Rab- 
bit Redux (1971), Rabbit confronts such issues of the late 
1960's as drug use, racial violence, and the Vietnam War. 
Rabbit Is Rich (1981) portrays Rabbit in middle age, 
wealthy but spiritually unfulfilled. Rabbit ls Rich won the 
1982 Pulitzer Prize for fiction. Updike also won the 1991 
Pulitzer Prize for Rabbit at Rest (1990), the fourth novel in 
the series, which describes Rabbit's retirement. Updike 
continued the story in the short novel “Rabbit Remem- 
bered,” which was published in the short-story collec- 
tion Licks of Love (2000). 

Updike was born in Shillington, Pennsylvania. Many of 
the early stories collected in Pigeon Feathers (1962) deal 
with the experiences of young people in a town based 
on Shillington. Updike’s other novels include The Cen- 
taur (1963), The Coup (1978), The Witches of Eastwick 
(1984), In the Beauty of the Lilies (1996), and Gertrude and 
Claudius (2000). Updike wrote several related stories 
about a novelist named Henry Bech. These stories were 
collected in Bech: A Book (1970), Bech Is Back (1982), and 
Bech at Bay (1998). Many of his essays and nonfiction 
were collected in Hugging the Shore (1983) and More 
Matter (1999). Updike’s poems have been collected in 
Collected Poems; 1953-1993. Self-Consciousness (1989) is 
a book of memoirs. Arthur M. Saltzman 
Upland sandpiper is a North American bird of the 
sandpiper family. It is usually found on wet prairies or 
meadows. The upland sandpiper is the only member of 
the tattler group that does not live near the ocean. 

The upland sandpiper is sometimes called the upland 
plover. It is about 1 foot (30 centimeters) long and has an 
especially long tail for a sandpiper. Its color is blackish- 
brown and buff above, and buff with dark streaks on the 
breast and sides. Its belly is white. The bird breeds from 
Alaska to Montana and Maine. In fall, it migrates to 
southern Brazil and Argentina. There, the upland sand- 
piper winters on the pampas (grassy plains). 

The upland sandpiper makes its nest in clumps of 
prairie grass or dry leaves on the prairie. The female lays 
four cream-colored or pale buff eggs, speckled with 
dark brown. The color of the birds blends with the 
grass, making them hard to see. The young birds can fly 
by midsummer, and they start south almost at once. 
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Upland sandpipers de- 
stroy many harmful in- 
sects, such as locusts and 
cutworms. The bird is pro- 
tected from hunters by 
law. Fritz L Knopf 

Scientific classification. 
The upland sandpiper is in the 
family Scolopacidae. It is Bar- 
tramia longicauda. 


Upper Volta. See 
Burkina Faso. 

UPS. See United Parcel 
Service. 

Ur, ehror oor,a city in 
the ancient region of 
Sumer (now southeastern 
Iraq), was one of the 
world's first cities. It stood 
on the Euphrates River 
near the Persian Gulf and 
thrived as a commercial 
center and port from 
about 3500 to at least 1850 
B.C. Nearby communities 
came under Ur's control 
during this period, and Ur became a strong city-state. A 
shift in the course of the Euphrates later isolated Ur 
from river traffic. 

Between about 3000 and 2000 B.C., Ur served as the 
capital of three major ruling families. The third of these 
families, founded by King Ur-Nammu about 2100 B.C, 
controlled a large empire that extended from Assyria in 
the northwest to Elam in the southeast. This family’s 
reign ended about 2000 B.C, when Elam conquered Ur. 
The Bible states that the Hebrew leader Abraham came 
from Ur. John A. Brinkman 

See also City (pictures); Woolley, Sir Leonard. 

Ural Mountains, YUR uh/, extend for about 1,500 
miles (2,400 kilometers) through the western part of Rus- 
sia. The mountains run south from near the Arctic Ocean 
to about the Kazakhstan border. Many geographers con- 
sider them to be one of the boundaries between Europe 
and Asia (see Russia [terrain map). 

The Ural Mountains contain a remarkable variety and 
amount of mineral wealth. Salt mining there has been 
important since the 1500's. Iron and copper mining and 
production became important in the 1700's. The Ural re- 
gion is famous for its gems and semiprecious stones, 
which include amethyst, beryl, emeralds, malachite, and 
topaz. Other mining products include bauxite, chromi- 
um, coal, copper, gold, iron ore, lead, nickel, platinum, 
potash, silver, and zinc. The Urals also have one of the 
world's largest asbestos reserves. Oil and natural gas are 
found east and west of the mountains. 

The industrial and mineral development of the Ural 
Mountains played an important part in supplying fuels, 
metals, and other materials for the armies of the Soviet 
Union during World War II. After the war ended in 1945, 
the Urals remained a major Soviet mining and industrial 
region. The industrialization of the region severely pol- 
luted the air and water in the Urals. In 1991, Russia, 
which had been one of the republics of the Soviet 
Union, became independent. 





WORLD BOOK illustration by Trevor 
Boyer, Linden Artists Ltd. 
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The mountains are geologically old. They were first 
formed about 300 million years ago. They were worn 
down to nearly a plain, and then formed again about 200 
million years ago. Since then, they have been worn 
down to rounded hills, most of which rise only from 
1,000 to 6,000 feet (300 to 1,800 meters). The southern 
range spreads as wide as about 100 miles (160 kilome- 
ters) from east to west in some places. In the north, the 
mountain range is narrower and less rounded. The high- 
est peak of the Ural Mountains is Mount Narodnaya 
(6,217 feet, or 1,895 meters). Craig ZumBrunnen 
Ural River, YUR hi, is a shallow river that rises in the 
southern Ural Mountains in Russia. For location, see 
Russia (terrain map). The Ural flows south from Russia 
through Kazakhstan for about 1,570 miles (2,527 kilome- 
ters) and enters the Caspian Sea through several 
mouths. Salmon and sturgeon fisheries are along the 
Ural. Railroads cross it at Orenburg and Oral. Magnito- 
gorsk, a major steel center of Russia, lies on the upper 
Ural. Leslie Dienes 
Uranium is a silvery-white, radioactive metal. It is the 
source of energy used to generate electric energy at all 
large commercial nuclear power plants. A chunk of ura- 
nium the size of a softball can release more energy than 
a trainload of coal that weighs 3 million times as much. 
Uranium also produces the tremendous explosions of 
certain nuclear weapons. 

Uranium is the second heaviest element found in na- 
ture. Only plutonium is heavier. Engineers put the heavi- 
ness of uranium to use in a number of applications. They 
use uranium in gyrocompasses for aircraft, as a counter- 
weight for ailerons and other control surfaces of aircraft 
and spacecraft, and as a radiation shield. The uranium 
used in these applications has an extremely low level of 
radioactivity. Scientists also use uranium to determine 
the age of rocks and ground water, and of deposits of 
travertine (a form of limestone) at archaeological sites. 

Uranium occurs chiefly in rocks, usually in extremely 
small concentrations. On average, uranium accounts for 
only 2.6 pounds of every million pounds of the earth’s 
crust. Uranium occurs in even smaller concentrations in 
rivers, lakes, the oceans, and other bodies of water. On 
average, uranium accounts for only 0.1 to 10 pounds of 
every billion pounds of the water and the other sub- 
stances in the water. 

In 1789, German chemist Martin H. Klaproth discov- 
ered uranium. He found it in pitchblende, a dark, bluish- 
black mineral. Klaproth named uranium after the planet 
Uranus, which had been discovered in 1781. In 1841, 
French chemist Eugene Péligot separated pure uranium 
from pitchblende. 


Sources of uranium 


Pitchblende, the first uranium ore discovered, is the 
most important variety of uraninite. Other major ores in- 
clude uranophane, coffinite, and carnotite. Sandstone, 
shale, and phosphate may contain valuable deposits of 
uranium ores. Granite usually has small amounts of ura- 
nium. 

By the late 1990's, the world had discovered about 
2,975,000 tons (2,700,000 metric tons) of uranium ore that 
could be mined at a reasonable cost. World production 
of uranium is about 38,000 tons (34,500 metric tons) a 
year. Canada leads all countries in the production of ura- 


nium. More than half of Canada’s uranium comes from 
Saskatchewan. The chief deposits of uranium ore in the 
United States are in Arizona, Colorado, New Mexico, 
Texas, Utah, and Wyoming. Smaller deposits exist in Ne- 
braska and Washington. 


Uranium isotopes 


In nature, uranium occurs in three /sotopes (forms). 
Each has an atomic number (number of protons in the 
nucleus) of 92. Each isotope, however, has a different 
number of neutrons and so differs in its atomic mass 
number (total number of protons and neutrons in the 
nucleus). The lightest natural isotope has 92 protons and 
142 neutrons, for a total of 234 nuclear particles. The 
name of this isotope, U-234, comes from the chemical 
symbol for uranium—U—and the atomic mass number. 
The other two natural isotopes of uranium are U-235 
and U-238. 

U-238 makes up about 99.28 percent of all natural ura- 
nium. U-235 accounts for approximately 0.71 percent of 
all natural uranium; U-234, only about 0.006 percent. 

U-235 is the only natural isotope of uranium whose 
nucleus can easily be made to undergo fission—tat is, 
to split into two nearly equal parts. Fission releases the 
nuclear energy used in power plants and weapons. 


Properties of uranium 


Uranium has an atomic weight of 238.0289. At 25 °C, 
its density is 19.05 grams per cubic centimeter (see Den- 
sity). Uranium melts at 1132 °C and boils at 3818 °C It be- 
longs to the group of elements known as the actinide 
series (see Element, Chemical {Periodic table)). 

Uranium combines readily with other elements. In na- 
ture, uranium always occurs in chemical compounds 
with oxygen. In most surface and ground waters, urani- 
um is combined with oxygen, carbon dioxide, phos- 
phate, fluoride, or sulfate. In addition, uranium reacts 
with acids to form compounds called urany/ salts. All 
uranium compounds are highly poisonous. 

Radioactivity. All the isotopes of uranium are radio- 
active. Their nuclei decay (break apart), releasing parti- 
cles and energy, chiefly alpha particles, beta particles, 
and gamma rays (see Radiation [diagram: Radioactive 
decay]). When an isotope decays, it turns into another 


Leading uranium-producing countries 





Tons of uranium concentrate produced in a year 








Canada ASKEOCCOOCOOO 
11,770 tons (10,680 metric tons} 
Australia 08PD2080000( 
8,350 tons (7,580 metric tons) = 
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3,190 tons (2,900 metric tons) 
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2,990 tons (2,710 metric tons) 
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2,590 tons (2,350 metric tons) 
Russia ae 
2,200 tons (2,000 metric tons) 
Figures are for 2000. 


Source: World Nuclear Association. 
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isotope. A succession of decays eventually changes ura- 
nium into a lead isotope that is not radioactive. 

Scientists measure the rate at which an isotope de- 
cays in terms of its ha/f-/ife. The half-life of an isotope is 
the length of time after which only half the atoms of 
what began as a sample of that isotope would still be 
atoms of that isotope. 

Uranium isotopes have long half-lives. The half-life of 
U-238 is about 44 billion years. U-235 has a half-life of 
about 700 million years; U-234, about 250,000 years. 
Much of the internal heat of the earth is thought to be a 
result of radiation given off by uranium. 

Fissionability. A U-235 nucleus can split into two 
fragments when struck by a neutron. When this nucleus 
splits, it releases energy. It also releases two or more 
neutrons. These neutrons, in turn, can cause other U-235 
nuclei to break apart. When the other nuclei undergo 
fission, they also release energy and neutrons. Under 
certain circumstances, this process can continue ina 
self-sustaining series of fission events called a chain re- 
action. 

A U-238 nucleus rarely breaks apart when struck by a 
neutron. Usually, U-238 nuclei merely absorb neutrons 
that strike them. 


How uranium is mined and processed 


Mining uranium. Mining companies use three chief 
methods to remove uranium from the ground: (1) jn situ 
solution mining, (2) open-pit mining, and (3) under- 
ground mining. 

In situ solution mining begins with the pumping of a 
special solution through holes drilled into the earth. The 
solution dissolves oxides of uranium. The solution con- 
taining the oxides is then pumped into tanks at the sur- 
face. 

In almost all cases, the holes used for in situ solution 
mining have already been drilled as part of an effort to 
locate rich deposits of uranium. During the exploratory 
process, prospectors lowered radiation detectors into 
the holes. 

Open-pit mining uses explosives to break up rock 
and soils that cover uranium deposits near the surface 
of the earth. Miners dig blast holes, then fill them with 
the explosives. After the explosions, huge power shov- 
els clear away the rubble. Smaller shovels then dig out 
the uranium ore. 

Underground mining is used if the uranium ore lies 
far beneath the surface. Mining companies dig tunnels 
into the deposits. The miners drill into the tunnel walls 
to install explosives that loosen the ore. The miners then 
load the ore into buckets, which are hoisted to the sur- 
face. 

Refining and processing uranium ore. The ore 
from the mine goes to a mi//, where the uranium is con- 
centrated. At the mill, workers use sulfuric acid or car- 
bonate solutions to produce a uranium salt called ye/- 
lowcake. The salt is purified to an oxide, also called 
yellowcake, which has the chemical symbol U,O,. At a 
conversion plant, the oxide undergoes a chemical reac- 
tion with fluorine. This reaction produces uranium hexa- 
fluoride (UF,). 

The uranium hexafluoride goes to an enrichment 
plant, where U-235 and U-238 are separated from each 
other. This separation produces enriched uranium, 
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which has a higher percentage of U-235 than does natu- 
ral uranium. Most nuclear reactors at power plants in 
the United States use fuel that contains about 2 to 4 per- 
cent U-235. Nuclear weapons and the reactors for nucle- 
ar-powered ships require uranium with much higher 
concentrations of U-235. 

Enriched uranium for reactors goes to a fuel- 
fabrication plant, where the uranium hexafluoride is 
converted to uranium dioxide (UO,). The uranium diox- 
ide is compressed into cylindrical pellets that are used 
as fuel. 

Separating uranium isotopes. Scientists have in- 
vented several methods for separating uranium iso- 
topes. Enrichment plants use two of these methods, gas- 
eous diffusion and centrifugal enrichment. A third 
method, /aser isotope separation, is still experimental. 

The gaseous diffusion method is used in the United 
States. In this process, a pump forces molecules of ura- 
nium hexafluoride gas through barrierlike structures. 
These structures have millions of tiny holes in them. 

Lighter gas molecules pass through the holes in the 
barriers more rapidly than do heavier molecules. The 
lighter molecules contain U-235 atoms. As a result, gas 
that passes through the barrier contains a higher per- 
centage of U-235 than did the original gas. The increase 
in concentration is extremely small, however. The gas 
must pass through the barrier several thousand times to 
produce enriched uranium for a power plant. 

The centrifugal method is used in several plants in 
Europe and Japan. The centrifuge in this process con- 
sists of vertical cylinders that spin rapidly. Pumps force 
uranium hexafluoride gas into each cylinder through a 
stationary vertical tube in the center of the cylinder. 

The spinning of a cylinder forces almost all the gas 
outward to the curved walls. In addition, a scoop con- 
nected to the bottom of the stationary tube helps create 
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The gaseous diffusion method of isotope separation, shown 


in the diagram above, uses porous barriers to separate uranium 
isotopes. Separation occurs because the molecules of uranium 

hexafluoride gas containing the isotope U-235 pass through the 
barriers faster than those containing U-238. 
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The centrifugal method of separating isotopes uses a spinning 
cylinder. The rotation of the cylinder forces uranium hexafluo- 
ride gas outward. Gas that contains U-238 is relatively heavy, and 
so it crowds against the walls. As a result, lighter gas, which con- 
tains U-235, is concentrated near the center. 


a vertical flow in the gas. Differences in temperature 
within the cylinder also contribute to the flow of the gas. 

Due to these three influences—the spinning of the 
cylinder, the action of the scoop, and the temperature 
differences—the gas flows in a complex pattern. As a re- 
sult, the gas near the bottom of the cylinder becomes 
more concentrated in U-238 than does the gas at the top. 

The scoop at the bottom removes waste gas, which 
has a relatively high concentration of U-238. A scoop at 
the top removes enriched gas, which has a relatively 
high concentration of U-235. The process repeats until 
the desired concentration of U-235 is obtained. 

Laser isotope separation uses a combination of laser 
light and electric charge to separate uranium isotopes. A 
laser produces a thin beam of light that has a very nar- 
row range of frequency (rate of vibration of the light 
waves). 

In atomic vapor laser isotope separation (AVLIS), a 
beam of electrons heats a piece of uranium at the bot- 
tom of a closed container. The heat changes the urani- 
um into vapor (gas). A laser beam then pulses into the 
vapor. The frequency of the beam is tuned so that elec- 
trons in atoms of U-235 can absorb the light, but U-238 
electrons cannot. 

When a U-235 electron absorbs this light, it gains 
enough energy to leave the atom. This process changes 
the electrical balance of the atom. An electron carries a 
negative electric charge. A nucleus carries one or more 
positive charges. In a normal atom, the number of posi- 
tive charges is the same as the number of negative 
charges. Thus, when an electron leaves an atom, the 
atom acquires a positive charge. Scientists say that the 
atom becomes a positive ion. Thus, the laser light ion- 
izes U-235 atoms, but not U-238 atoms. 

The hot vapor rises. Negatively charged collector 
plates near the top of the container attract the positive 
U-235 ions. Because the collector plates are cooler than 
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Laser isotope separation uses one or more beams of laser 
light (two beams shown here). This light causes only U-235 atoms 
in a uranium gas to acquire an electric charge. An oppositely 
charged plate attracts these atoms, but does not affect the U-238 
atoms. Thus, the gas separates into two streams. 


the gas, the U-235 condenses (changes from a gas to a 
liquid) on them. The U-235 liquid drips off the collector 
plates into special containers, forming a solid mass 
called a sp/at. The splats are collected, then purified and 
oxidized for use as nuclear fuel. 

Meanwhile, the electrically neutral U-238 travels past 
the charged plates. It then condenses on a waste plate 
near the top of the container. 

In another laser technique, an electric unit heats a 
piece of uranium, producing a vapor. Two laser beams 
work together to ionize U-235 atoms in the vapor. A pos- 
itively charged plate collects U-235 ions, while a vapor 
of U-238 atoms exits through an opening in the top of 
the container. 

Laser isotope separation uses much less electric ener- 
gy than does gaseous diffusion. In addition, the separa- 
tion equipment costs much less than centrifuge equip- 
ment. Government-sponsored companies in France, 
Japan, and the United States are experimenting with 
laser isotope separation. 


History of the use of uranium 


People have used uranium and its compounds for al- 
most 2,000 years. Colored glass produced for a mosaic 
mural about A.D. 79 contains uranium oxide, and glass 
manufacturers continued to use this compound as a pig- 
ment until the 1800's. People who painted or glazed chi- 
na also employed uranium as a pigment. In addition, the 
metal was used in the processing of photographs. 

In 1896, French physicist Antoine Henri Becquerel dis- 
covered that uranium is radioactive. His achievement 
marked the first time that any element had been found 
to be radioactive. 

In 1935, Arthur J. Dempster, a Canadian-born physi- 
cist, discovered U-235. German chemists Otto Hahn and 
Fritz Strassmann used uranium to produce the first artifi- 
cial nuclear fission in 1938. In 1942, Italian-born physicist 
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Enrico Fermi and his co-workers at the University of 
Chicago produced the first artificial chain reaction. They 
used U-235 as the fissioning material. Fermi’s work led 
to the development of the atomic bomb. 

Scientific research also led to peacetime uses of ura- 
nium. In 1954, the U.S. Navy launched the Nautilus, the 
first submarine powered by nuclear fuel. In 1957, the 
first nuclear power plant in the United States began to 
operate in Shippingport, Pennsylvania, near Pittsburgh. 

Since the early 1970's, uranium-fueled nuclear power 
plants have been an important source of energy. Ap- 
proximately 30 countries now have such plants. Several 
of these countries continue to build uranium-fueled nu- 
clear power plants. In the United States, however, new 
plants are no longer built. Reasons for the halt include 
public concerns over safety; government regulations re- 
lating to safety; and the high costs of building and oper- 
ating new plants, relative to the costs of new power 
plants that use energy from the burning of coal or natur- 
al gas. Anne Lewis-Russ and Harold R. Roberts 

See also Atom (diagram: How atoms compare); Iso- 
tope; Nuclear energy; Nuclear weapon; Radiation (Nat- 
urally radioactive substances). 

Uranus, YUR uh nuhs, was the first god of the sky in 
Greek mythology. According to the ancient Greek poet 
Hesiod, Uranus was the child of Gaea, or Ge, who was 
the earth. Uranus had no father. 

Uranus and his mother mated and produced 3 hun- 
dred-handed monsters called Hecatoncheires; 3 one- 
eyed giants called Cyclopes; and the 12 Titans, the first 
race of gods. Uranus feared his children, hated their vio- 
lence, and tried to imprison them deep within their 
mother. Wracked with pain, Gaea angrily sought help 
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from her Titan children. Only Cronus, the youngest and 
craftiest son, responded. Using a sickle that his mother 

gave him, Cronus cut off his father’s sex organs. He then 
became king of the gods. 

The goddess Aphrodite sprang full-grown from the 
foam that arose as Uranus’s severed organs fell into the 
sea. From the drops of blood that fell on the earth 
emerged the Erinyes (Furies in Roman mythology), god- 
desses of vengeance; the Giants, a race of huge beings; 
and the Meliae, a race of nymphs. 

See also Cronus; Cyclops; Titans. 
Uranus, YUR uh nuhs or yu RAY nuhs, is the seventh 
planet from the sun. Only Neptune and Pluto are farther 
away. Uranus is the farthest planet that can be seen with- 
out a telescope. Its mean distance from the sun is about 
1,786,400,000 miles (2,875,000,000 kilometers), a distance 
that takes light about 2 hours 40 minutes to travel. 

Uranus is a giant ball of gas and liquid. Its diameter is 
31,763 miles (51,118 kilometers), over four times that of 
Earth. The surface of Uranus consists of blue-green 
clouds made up of tiny crystals of methane. The crystals 
have frozen out of the planet's atmosphere. Far below 
the visible clouds are probably thicker cloud layers 
made up of liquid water and crystals of ammonia ice. 
Deeper still—about 4,700 miles (7,500 kilometers) below 
the visible cloud tops—may be an ocean of liquid water 
containing dissolved ammonia. At the very center of the 
planet may be a rocky core about the size of Earth. Sci- 
entists doubt Uranus has any form of life. 

Uranus was the first planet discovered since ancient 
times. British astronomer William Herschel discovered it 
in 1781. Johann E. Bode, a German astronomer, named it 
Uranus after a sky god in Greek mythology. Most of our 
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Uranus appears in true colors, left, and false colors, right, in images produced by combining nu- 
merous pictures taken by the Voyager 2 spacecraft. The false colors emphasize bands of smog 
around the planet's south pole. The small spots are shadows of dust specks in the camera. 
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Uranus ata glance 


Uranus, shown in blue in the diagram, is the sev- 
enth closest planet to the sun. Astronomers still 
use the ancient symbol for Uranus, shown here. 
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Distance from the sun: Shortest—1,702,100,000 mi 
(2,739,300,000 km); Greatest—1,870,800,000 mi 
(3,010,700,000 km); Mean—1,786,400,000 mi 
(2,875,000,000 km). 

Distance from the earth: Shortest—1,607,000,000 mi 
(2,587,000,000 km); Greatest—1,961,000,000 mi 
(3,156,000,000 km). 

Diameter: 31,763 mi (51,118 km). 

Length of year: 30,685 earth-days. 

Rotation period: 17 hours 14 minutes. 

Temperature: — 360 °F (— 220 °C). 

Atmosphere: Hydrogen, helium, methane. 

Number of satellites: 20. 





information about Uranus comes from the flight of the 
United States spacecraft Voyager 2. In 1986, that craft 
flew within about 50,000 miles (80,000 kilometers) of the 
planet's cloud tops. 

Orbit and rotation. Uranus travels around the sun in 
an elliptical (oval-shaped) orbit, which it completes in 
30,685 earth-days, or just over 84 earth-years. As it orbits 
the sun, Uranus also rotates on its axis, an imaginary line 
through its center. The planet's interior (ocean and core) 
takes 17 hours 14 minutes to spin around once on its 
axis. However, much of the atmosphere rotates faster 
than that. The fastest winds on Uranus, measured about 
two-thirds of the way from the equator to the south 
pole, blow at about 450 miles per hour (720 kilometers 
per hour). Thus, this area toward the south pole makes 
one complete rotation every 14 hours. 

Uranus is tilted so far on its side that its axis lies nearly 
level with its path around the sun. Scientists measure 
the tilt of a planet relative to a line at a right angle to the 
orbital plane, an imaginary surface touching all points of 
the orbit. Most planets’ axes tilt less than 30°. For exam- 
ple, the tilt of Earth’s axis is about 23 }°. But Uranus’s axis 
tilts 98°, so that the axis lies almost in the orbital plane. 
Many astronomers think that a collision with an Earth- 
sized planet may have knocked Uranu 
after it was formed. 

Mass and density. Uranus has a mass (quantity of 
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matter) 14 1 times larger than that of Earth. However, the 
mass of Uranus is only about 5, as large as that of the 
largest planet, Jupiter. 

Uranus has an average density of 1.27 grams per cubic 
centimeter, or about 1 | times the density of water. Den- 
sity is the amount of mass in a substance divided by the 
volume of the substance. The density of Uranus is ; that 
of Earth, and is similar to that of Jupiter. 

The force of gravity at the surface of Uranus is about 
90 percent of that at the surface of Earth. Thus, an object 
that weighs 100 pounds on Earth would weigh about 90 
pounds on Uranus. 

The atmosphere of Uranus is composed of about 83 
percent hydrogen, 15 percent helium, 2 percent 
methane, and tiny amounts of ethane and other gases. 
The atmospheric pressure beneath the methane cloud 
layer is about 19 pounds per square inch (130 kilopas- 
cals), or about 1.3 times the atmospheric pressure at the 
surface of Earth. Atmospheric pressure is the pressure 
exerted by the gases of a planet's atmosphere due to 
their weight. 

The visible clouds of Uranus are the same pale blue- 
green all over the surface of the planet. Images of 
Uranus taken by Voyager 2 and processed for high con- 
trast by computers show very faint bands within the 
clouds parallel to the equator. These bands are made up 
of different concentrations of smog produced as sun- 
light breaks down methane gas. In addition, there are a 
few small spots on the planet's surface. These spots 
probably are violently swirling masses of gas resem- 
bling a hurricane. 

The temperature of the atmosphere is about — 360 
°F (—220 °C). In the interior, the temperature rises rapid- 
ly, reaching perhaps 4200 °F (2300 °C) in the ocean and 
12,600 °F (7000 °C) in the rocky core. Uranus seems to ra- 
diate as much heat into space as it gets from the sun. Be- 
cause Uranus is tilted 98° on its axis, its poles receive 
more sunlight during a Uranian year than does its equa- 
tor. However, the weather system seems to distribute 
the extra heat fairly evenly over the planet. 

Satellites. Uranus has 20 known satellites. Astrono- 
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WORLO BOOK illustration by Precision Graphics 
The axis of rotation of Uranus is greatly offset from the plan- 
et's magnetic axis. This diagram shows how those axes are ori- 
ented when the sun is directly to the left. The curved lines indi- 
cate the direction of the magnetic field of Uranus. 














Satellites of Uranus 


Mean distance Diameter Year of 
from Uranus of satellite discov- 

Name Inmiles Inkilometers Inmiles Inkilometers ery 
Cordelia 30,930 49,770 16 26 1986 
Ophel ia 33,420 53,790 19 30 1986 
Bianca 36,770 59,170 26 42 1986 
Cressida 38,390 61,780 39 62 1986 
Desdemona 38,950 62,680 34 54 1986 
Juliet 39,990 64,350 52 84 1986 
Portia 41,070 66,090 67 108 1986 
Rosalind 43,460 69,940 34 54 1986 
Belinda 46,760 75,260 4) 66 1986 
Puck 53,440 86,010 96 154 1985 
Miranda 80,390 129,390 291 468 1948 
Arie] 118,690 191,020 718 1,156 1851 

Umbriel 165,470 266,300 726 1,169 1851 

Titania 270,860 435,910 981 avs 1787 
Oberon 362,580 583,520 946 1023 1787 
Caliban 4,455,000 7,169,000 37 60 1997 
Ste phano 4,900,000 7,900,000 IZ 20 1999 
Sycorax 7,589,000 12,214,000 7S 120 1997 
Prospero 10,000,000 16,100,000 12 20 ISS 
Setebos 13,450,000 21,650,000 1zZ 20 1999 


mers discovered the 5 largest satellites between 1787 
and 1948. Photographs taken by Voyager 2 in 1985 and 
1986 revealed 10 additional satellites. Astronomers used 
Earth-based telescopes to discover two more satellites 
in 1997 and three more in 1999. 

Miranda, the smallest of the five large satellites, has 
certain surface features that are unlike any other forma- 
tion in the solar system. These are three oddly shaped 
regions called ovoids. Each ovoid is 120 to 190 miles 
(200 to 300 kilometers) across. The outer areas of each 
ovoid resemble a race track, with parallel ridges and 
canyons wrapped about the center. But in the center, 
ridges and canyons crisscross one another randomly. 

Rings. Uranus has a number of rings around it. Ten of 
them are dark and narrow, ranging in width from less 
than 3 miles (5 kilometers) to 60 miles (100 kilometers). 
They are no more than 33 feet (10 meters) thick. Uranus 
also has a broad, less-distinct ring closer to the planet 
than the others. The rings are probably composed of 
chunks of ice at least 20 inches (50 centimeters) across, 
and covered by a layer of material containing carbon. 

Magnetic field. Uranus has a strong magnetic field. 
The axis of the field (an imaginary line connecting its 
poles) is tilted 59° from the planet's axis of rotation. 

The magnetic field has trapped high-energy, electri- 
cally charged particles—mostly electrons and protons— 
in radiation belts around the planet. As these particles 
travel back and forth between the magnetic poles, they 
send out radio waves. Voyager 2 detected the waves, 
but they are so weak that they cannot be detected on 
Earth. __ Peter J. Gierasch and Philip D. Nicholson 

See also Planet; Solar system; Satellite (Types of 

satellites); Herschel, Sir William; Voyager. 
Urban Il (1042?-1099) was elected pope in 1088. Like the 
popes he followed, Urban was a vigorous reformer. He 
held a series of councils to promote the moral and insti- 
tutional reform of the church. In 1095, Urban held a great 
council at Clermont, France. Although this council is- 
sued important reform decrees, it is best known for 
launching the call for what became the First Crusade. 
See Crusades (How the Crusades began). 

Urban faced continuous and stormy opposition from 
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the German emperor, Henry IV. Throughout the pope’s 
reign, he had to contend with antipopes who denied 
him full control of Rome. However, Urban was a brilliant 
diplomat. His manipulation of northern Italian politics 
prevented the emperor or the pope's other enemies 
from concentrating their attention on him. 

Urban significantly increased the papacy’s prestige by 
his elegant personal bearing, by his diplomatic skill, by 
launching the First Crusade, and by expanding papal au- 
thority into Spain. He was born in Chatillon-sur-Marne, 
France, near Epernay. His given name was Odo. 

Thomas F. X. Noble 
Urban VI (1318-1389) was elected pope in 1378. Events 
during his reign led to a controversy called the Great 
Schism that divided the papacy until 1417. 

Urban succeeded Pope Gregory XI, who had returned 
the papacy to Rome after almost 70 years in Avignon, 
France. Romans feared the election of another French- 
man and rioted, demanding a Roman or Italian pope. In 
this atmosphere, the cardinals elected Urban, an Italian. 
Urban soon demonstrated an unstable character. He 
abused the cardinals so badly that a majority concluded 
that Urban was mentally unbalanced. Five months after 
his election, 13 cardinals declared he had been elected 
through intimidation. They elected Clement VII to re- 
place Urban. England, Germany, and most of Italy gave 
their allegiance to Urban. Burgundy, France, Naples, 
Savoy, and Scotland followed Clement. 

Urban was born in Naples, Italy. His given and family 
name was Bartolomeo Prignano. Kenneth Pennington 

See also Clement VII (antipope); Roman Catholic 
Church (The Great Schism). 

Urban Coalition, National, is an organization that 
works to solve urban problems in the United States. It 
seeks to identify the most urgent problems of urban ar- 
eas, to make the nation aware of the problems, and to 
begin action on them. 

The coalition includes representatives of business, la- 
bor, and minorities; and leaders of civic, community, 
and religious organizations. These individuals try to find 
solutions to problems in economic development, edu- 
cation, employment, housing, and health care for urban 
residents. The coalition is made up of approximately 40 
local affiliates in about 20 states and Washington, D.C. It 
is financed by corporations, foundations, government 
contracts, individuals, labor unions, and religious 
groups. A committee made up of national leaders estab- 
lishes policies for the national group. 

The National Urban Coalition was formed in 1970 
through the merger of the Urban Coalition and Urban 
America, Inc. The Urban Coalition was created in 1967 
following riots in several of the nation’s largest cities. It 
sought to improve the conditions that had bred the dis- 
orders. Urban America, Inc., was established in 1965 to 
gather and distribute information and to give technical 
assistance in housing and urban design and planning. 
The organization’s headquarters are in Silver Spring, 
Maryland. Critically reviewed by the Nationa! Urban Coalition 
Urban League is an organization that works to end 
racial discrimination and increase the economic and po- 
litical power of blacks and other minority groups in the 
United States. Its full name is the National Urban League. 

The league has local chapters in a total of about 115 
cities in 34 states. The chapters conduct community pro- 
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grams that provide health care, housing and community 
development, job training and placement, AIDS educa- 
tion, and other services. The league works to influence 
national policy by testifying before legislative bodies 
and by issuing reports on such matters as equal employ- 
ment opportunities, income maintenance, and welfare 
reform. It also conducts research on the problems of mi- 
nority groups and publishes its findings. 

The league was founded in 1910. National headquar- 
ters of the league are in New York City. 

Critically reviewed by the National Urban League 

See also Jacob, John E.; Jordan, Vernon E,, Jr.; Price, 
Hugh Bernard. 

Urban renewal is the process of removing run-down 
sections of a city and replacing them with new or reno- 
vated buildings. The new construction may include 
homes, stores, offices, manufacturing plants, govern- 
ment buildings, and transportation facilities. Sometimes 
city planners also create new parkland and other facili- 
ties for recreation. 

The role of private investors. Private investors fund 
most urban renewal, which is also called urban redevel- 
opment When buildings age and deteriorate, they bring 
less of a return on the owners’ investment. If the owners 
demolish and replace run-down buildings, the replace- 
ments should produce enough income to cover the 
costs of construction loans, operating and maintaining 
the buildings, and taxes. The new buildings should also 
provide what the investors consider a reasonable profit. 
But racial discrimination, high crime rates, and excessive 
land prices can make investors wary of committing to 
such projects, so urban renewal often requires govern- 
ment help. 

The role of government. City and state govern- 
ments plan many urban renewal projects and provide 
incentives for private investors. For example, govern- 
ments may encourage urban renewal by supplying part 
of the funding; by deferring taxes; by building streets, 
utilities, and parking; by easing the process of acquiring 
permits; and by providing special services, such as extra 
police and fire protection. Governments also can ac- 
quire land for urban renewal through a legal process 
called condemnation or by using the power of eminent 
domain to take private property for public use. This 
combination of government support and private invest- 
ment is often called the public-private partnership. 

History. What may have been the first major urban 
renewal took place in Rome around A.D. 1. The Roman 
emperor Augustus thought that overcrowding due to 
immigration was destroying the city. He ordered the 
worst areas cleared for urban renewal. Workers demol- 
ished slums and replaced them with better housing. 

For hundreds of years, urban renewal was done 
chiefly to repair districts damaged by disasters or wars. 
After the Great Fire of London in 1666, for example, the 
English architect Sir Christopher Wren rebuilt more 
than 50 churches and several other buildings destroyed 
by fire. 

During the late 1800's and early 1900's, many reform- 
ers became alarmed at the dreadful living conditions in 
large cities, such as New York City. The urban poor, in- 
cluding large numbers of recent immigrants, lived in 
crowded slums. Much of their housing consisted of 
cheap apartment buildings called tenements. Many so- 


cial critics studied slum life and reported on the wretch- 
ed living conditions there. One of the most influential re- 
ports was the book How the Other Half Lives (1890) by 
Jacob Riis. The work of Riis and others led to the first or- 
ganized slum clearance efforts in North America. 

The United States government became involved in 
clearing slums in the 1930's. Federal officials decided to 
demolish tenements in poor condition and replace them 
with public housing to provide apartments for low- 
income people. The federal government paid the differ- 
ence between the cost of maintaining the housing and 
the rents that low-income families could afford. In 1949, 
the Urban Renewal Administration was established 
within the Housing and Home Finance Agency to direct 
slum clearance projects in hundreds of communities. 

Federal support for urban renewal programs grew 
from the 1950's to the 1970's. In 1965, Congress estab- 
lished the Department of Housing and Urban Develop- 
ment. The new department absorbed the Housing and 
Home Finance Agency and three other independent 
agencies involved with housing and community devel- 
opment. 

Many large cities established urban renewal agen- 
cies, which used federal funds to buy land and demolish 
the old buildings on it. The cities then resold the land to 
local public housing authorities, who built public hous- 
ing on the cleared land, or to private developers. If pri- 
vate developers wanted to buy the land, they usually 
had to submit competitive proposals. The city would 
choose a proposal that seemed economically sound and 
that met other goals. For example, the city might require 
that a plan include recreational and cultural land uses in 
addition to housing and commercial and retail space. 

From 1978 to 1992, a program called Urban Develop- 
ment Action Grants (UDAG’s) gave federal funds to pri- 
vate developers for urban renewal projects. At first, 
UDAG's had almost no restrictions. In the mid-1980's, 
however, Congress sharply reduced the federal govern- 
ment's role in urban renewal by cutting back federal aid 
for such programs. As a result, much of the burden of 
financing urban renewal shifted to city and state govern- 
ments and to the private sector. Today, the federal gov- 
ernment funds urban renewal chiefly through a pro- 
gram called Community Development Block Grants. 
Block grants are fixed amounts of money given to state 
and local governments. State and local officials then de- 
cide where to use these funds. Another program, called 
urban homesteading, offers vacant lots and abandoned 
houses, at low cost, to people who will build on the lots 
Or repair the houses for their own use. 

Anthony James Catanese 

See also City (City problems); City planning; Eminent 
domain; Housing; Housing and Urban Development, 
Department of. 


Additional resources 


Cittell, Ross J. Renewing Cities. Princeton, 1992. 
Van Vliet, Willem, ed. Affordable Housing and Urban Redevel- 
opment in the U.S. Sage, 1997. 


Urea, yu REE uhor YUR ee uh, also called carbamide, is 
a nitrogen-rich organic compound produced by the 
bodies of human beings and many other animals. It is 
also made artificially for use in such varied products as 
cattle feed, fertilizers, pharmaceuticals, and plastics. 


Urea is a white crystal or powder that dissolves read- 
ily in water. The human body produces urea as a means 
of ridding itself of excess nitrogen. Urea forms chiefly in 
the liver, and is eliminated mostly in the urine. 

Urea was the first organic compound to be artificially 
produced from inorganic material. In 1828, the German 
chemist Friedrich Wohler made urea by heating a water 
solution of ammonium cyanate, an inorganic compound. 
Wohler's work helped to overthrow the belief that or- 
ganic compounds could be formed only by natural 
forces operating within living organisms. Urea’s chemi- 
cal formula is CO(NH,).. Robert J. Ouellette 
Uremia, yu REE mee uh, is a condition that occurs 
when poisonous wastes build up in the blood. Such 
wastes normally pass out of the body in the urine, which 
is produced by the kidneys. Uremia results if the kidneys 
do not rid the body of these wastes. The word uremia 
means urine in the blood. 

Uremia occurs mostly in adults who have a kidney 
disease. Uremia develops gradually as poisons accumu- 
late because of the damaged kidneys. Physicians can 
successfully treat a few of the diseases that cause ure- 
mia. But in most cases, the diseased kidneys cannot be 
repaired, and advanced uremia occurs. The symptoms 
of advanced uremia include nausea, vomiting, hiccups, 
loss of appetite, breath that smells of urine, drowsiness, 
and itchy, yellowish-tan skin. Patients may also have 
muscular twitching, mental disturbances, and convul- 
sions. In time, they become unconscious, a condition 
called uremic coma. Death follows in most cases. 

Physicians use two methods to keep advanced uremia 
victims alive. A dialysis machine cleanses the blood in 
much the same way as the kidneys do. Surgeons also 


_ perform kidney transplants to replace diseased kidneys 


with healthy ones. Laurence H. Beck 
See also Kidney; Nephritis; Transplant. 


_ Urethra. See Bladder; Kidney. 


Urey, YOO ree, Harold Clayton (1893-1981), was an 


- American chemist who made important contributions in 
_ two main fields. During his early career, he conducted 

_ research on /sotopes, which are atoms of the same ele- 
_ ment that differ in atomic weight. Urey’s later work cen- 


tered on the history and chemical nature of the solar 


_ system. During the late 1960's and early 1970's, he played 


— 





— 


a prominent role in the interpretation of lunar samples 
gathered by Apollo astronauts. 

Urey won the 1934 Nobel Prize for chemistry for the 
discovery of deuterium, a rare isotope of hydrogen (see 
Deuterium). During World War I! (1939-1945), he di- 
rected a laboratory where isotopes of boron, hydrogen, 
and uranium were produced for use in the development 
of the atomic bomb. Urey’s study of the earth and the 
solar system began after the war. He calculated the tem- 


_ perature of ancient oceans by determining the amount 


of certain isotopes in fossil shells. He also studied the 


_ chemical makeup of the sun, moon, and planets and for- 


mulated theories on the origin of the solar system. 
Urey was born in Walkerton, Ind. He earned a Ph.D. 
degree from the University of California at Berkeley in 
1923. He served on the faculty of Columbia University 
from 1929 to 1945, at the University of Chicago from 
1945 to 1958, and at the University of California at San 
Diego from 1958 until his death. Daniel J. Kevles 
Uric acid is a nitrogen-containing chemical produced 
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in the digestive system during the breakdown of many 
foods. Birds, land-dwelling reptiles, and some mammals 
discharge uric acid as waste matter called guano (see 
Guano). Some animals, including amphibians and most 
fishes, convert uric acid into urea, a compound re- 
moved mostly in the urine (see Urea). 

Human beings normally have a small amount of uric 
acid in their blood, but in some cases, too much of it 
may accumulate. This excess of uric acid can cause a va- 
riety of diseases. For example, deposits of uric acid crys- 
tals in the kidney can result in kidney failure. Accumula- 
tions of uric acid crystals in the urine can form kidney 
stones. Deposits of uric acid crystals in tissues around 
the joints can trigger attacks of gout(see Gout). Other 
medical conditions associated with excess uric acid in 
the blood include high blood pressure, obesity, and 
high levels of cholesterol (fatty substance) in the blood. 

Some babies are born with a defect in body chemis- 
try that leads to an excess of uric acid in the body. This 
hereditary disorder is called Lesch-Nyhan syndrome, 
and it can result in mental retardation. John H. Lynch 
Urine, YUR uhn, is a liquid waste product of the body 
produced by the kidneys. A healthy person’s urine is 
amber-colored and slightly acid. Urine is a little heavier 
than water with an average specific gravity of 1.022. 
Urine consists mainly of water. It also contains urea, cre- 
atinine, uric acid, and such inorganic salts as sodium, 
potassium, ammonia, calcium, and magnesium. 

Blood reaches the kidneys through the rena/ arteries. 
Waste matter and water removed from this blood 
passes from the kidneys to the urinary bladder through 
two small tubes, the ureters. Urine is stored in the blad- 
der until urination occurs. The urine then is expelled to 
the outside through another tube, the urethra. 

Most adults produce about 14 quarts (1.4 liters) of 
urine daily, but the amount may vary. During sleep, the 
amount is smaller and more concentrated. Less urine is 
produced when a person is dehydrated, and more when 
a person drinks large amounts of liquid. The antidiuretic 
hormone, given off by the pituitary gland, controls the 
amount of water held by the nephrons (tiny kidney 
tubes). Certain diseases may also change the amount 
and strength of urine. 

The condition of urine is often an index to a person's 
health. Sugar in the urine is a sign of diabetes. The ap- 
pearance of blood in the urine may mean that the kid- 
neys have been damaged or that an infection exists in 
the bladder or kidneys. Jeffrey R. Woodside 

See also Bladder; Diuretic; Kidney; Uremia; Inconti- 
nence. 

Uris, YUR ihs, Leon (1924- ), is an American author. 
He became known for his best-selling novels based on 
modern historical events. 

During World War II (1939-1945), Uris served in the 
United States Marine Corps. He drew on his war experi- 
ences in his first novel, Battle Cry (1953). Exodus (1958) is 
a love story set against the founding of the state of Is- 
rael. His other novels include 7he Angry Hills (1955), 
Mila 18(1961), Armageddon (1964), Topaz (1967), QB VII 
(1970), Trinity (1976), The Haj (1984), and Mitla Pass (1988). 
Leon Marcus Uris was born in Baltimore. 

Barbara M. Perkins 
Ursa Major and Ursa Minor. See Big and Little 
Dippers. 
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The harbor at Montevideo, at the junction of the Atlantic Ocean and the Rio de la Plata, handles 
most of Uruguay's international sea trade. Montevideo is the country’s capital, largest city, and com- 
mercial center. About two-fifths of Uruguay's people live in the Montevideo area. 


Uruguay 


Uruguay, YUR uh Gway or 00 roo GWY, is a small 
country on the southeastern coast of South America. 
Among the independent nations of South America, only 
Suriname has a smaller area. Gently rolling grasslands 
cover almost all of the interior of Uruguay. Beautiful 
sandy beaches line the countrys Atlantic coast. 

Most Uruguayans are descended from Spanish set- 
tlers who came to the country in the 1600's and 1700's 
and Italian immigrants who arrived during the 1800's 


and early 1900's. Spanish is the nation’s official language. 


Most Uruguayans live in urban areas, especially along 
the countrys southern coast. Montevideo, the capital 
and largest city, has about two-fifths of the nation’s total 
population. 

Service industries, such as government, tourism, and 
transportation, employ more people than any other part 
of Uruguay's economy. But a mild climate and abundant 
natural pasture have made agriculture, particularly live- 
stock raising, the base of the economy. Huge cattle and 
sheep ranches occupy most of the nation’s interior. The 
leading manufacturing industries of Uruguay process 
meat, wool, and other livestock products. 

Indians were the original inhabitants of what is now 
Uruguay. However, almost all of them were eventually 
killed by European settlers or died of diseases brought 
by the Europeans. Spanish and Portuguese forces 


fought for control of Uruguay during the 1700's, and 
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Brazil later tried to dominate the country. Uruguay be- 
came an independent republic in 1828. During the early 
1900's, it developed into one of the most prosperous 
and democratic nations in South America. But an eco- 
nomic decline during the 1950's and 1960's brought 
about a period of widespread unrest and military rule. 
Today, Uruguay is once again ruled by an elected civil- 
ian government but remains troubled economically. 


Government 


National government. Since the early 1900's, demo- 
cratic governments have ruled Uruguay almost continu- 
ously. But in 1973, during a time of wide urban violence, 


Facts in brief 


Capital: Montevideo. 

Official language: Spanish. 

Official name: Republica Oriental del Uruguay (Eastern Republic 
of Uruguay). 

Area: 68,500 mi? (177,414 km’). Greatest distances—north-south, 
about 330 mi (530 km); east-west, about 280 mi (450 km). Coast- 
line—about 410 mi (660 km). 

Elevation: Highest—Mirador Nacional, 1,644 ft (561 m) above sea 
level. Lowest—sea level. 

Population: Estimated 2002 population—3,384,000; density, 49 
per mi (19 per km’); distribution, 92 percent urban, 8 percent 
rural. 7996 census—3,163,763. 

Chief products: Agricu/ture—cattle, sheep, wheat, corn, sugar 
cane, rice. Manufacturing—meat products, leather goods, tex- 
tiles, beer, cement. Mining—gravel, sand, stone. 

National anthem: “Himno Nacional del Uruguay’ ("National 
Hymn of Uruguay’). 

Money: Basic unit—peso. One hundred centisimos equal one 

peso. 








military leaders seized control of the government. They 
suspended the country’s Constitution, dissolved the na- 
tional legislature, and banned all political party activities. 
The military ruled Uruguay until 1985, when a freely 
elected government once again assumed office. 

Uruguay's Constitution, adopted in 1967 and restored 
in 1985, provides for a republican form of government. 
Under the Constitution, voters elect a president, the 
country's head, to a five-year term. The president may 
not be reelected until five years after leaving office. The 
president appoints a cabinet called the Council of Minis- 
ters to head various government divisions. Uruguay's 
legislature, called the General Assembly, consists of the 
30-member Senate and the 99-member Chamber of 
Deputies. Voters elect legislators to five-year terms. 

Local government. Uruguay is divided into 19 de- 
partments for purposes of local government. Voters in 
each department elect a governor and a legislature to 
handle departmental affairs. 

Politics. The two largest political parties in Uruguay 
are the Colorado Party and the National Party, better 
known as the Blanco Party. The Colorados are tradition- 
ally more liberal and tend to be concerned with urban 
problems. The Blancos generally represent rural inter- 
ests. Other political parties include the Christian Demo- 
cratic Party, the Socialist Party, and the Communist Party. 
Segments of these parties sometimes combine in a larg- 
er group called the Broad Front Coalition. All citizens 18 
years of age and older may vote. 

Courts. The five-member Supreme Court of Justice 
serves as Uruguay's highest court. The court's justices 
are elected by the General Assembly to 10-year terms. 
The nation’s judicial system also includes appeals 
courts, various lower courts, and justices of the peace. 

Armed forces. Uruguay's army, navy, and air force 
have 24,700 members. Military service is voluntary. 


People 


Population and ancestry. Most Uruguayans live 
along or near the southern coast. The interior is thinly 
populated. 

Various groups of Indians lived in what is now 
Uruguay long before the first Spanish settlers arrived in 
the 1500's. However, by the late 1700's, the country’s In- 
dian population had almost completely disappeared. 
During the 1800's and early 1900's, large numbers of 
Spanish and Italian migrant workers moved to Uruguay. 
Today, most Uruguayans are descended from these im- 
migrants. Other groups with European ancestry include 
people of English, French, German, and Eastern Euro- 
pean descent. Between 5 and 10 percent of Uruguay's 
people are mestizos (people of mixed European and In- 
dian ancestry). Less than 3 percent are blacks whose an- 
cestors were brought to Uruguay as slaves during the 
1700's and early 1800's. 

Languages. Nearly all Uruguayans speak Spanish, the 
_ country’s official language. It is generally spoken with an 
Italian accent. Many Uruguayans also speak a second 
language, usually English, French, or Italian. Portuguese 
is widely spoken in the areas near the country’s border 
with Brazil. 

Way of life. Since the mid-1900’'s, inflation and other 
economic problems have created some hardships 
among Uruguay's people. But most Uruguayans still 
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Uruguayan cowboys, called gauchos, herd cattle at a stockyard 
near Montevideo. Income from Uruguay's thriving livestock in- 
dustry forms the basis of the country’s economy. 





Symbols of Uruguay. The flag and the coat of arms were adopt- 
ed in 1830. The sun on both is a symbol of independence. The 
flag's stripes represent the nine departments into which the 
country was originally divided after gaining independence. On 
the arms, the scales symbolize equality and justice; the horse 
and ox, liberty and plenty; and the hill of Montevideo, strength. 
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Uruguay is a small country in southeastern South America. It 
borders Argentina, Brazil, and the South Atlantic Ocean. 
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enjoy a comfortable standard of living with adequate 
housing and food and access to good medical care. 

Montevideo, Uruguay's capital, is the country's largest 
city by far. It has about 1 } million people, or about two- 
fifths of the country’s total population. No other Uru- 
guayan city has more than 100,000 people. Montevideo 
serves as a commercial, political, and intellectual center. 
Itis a bustling city with treelined avenues, beautiful 
beaches and parks, impressive monuments and build- 
ings, and a variety of cultural and recreational opportu- 
nities. 

Most of the people in Montevideo and other Uru- 
guayan cities belong to the country’s large middle class. 
Many middle-class city dwellers hold government or 
professional jobs or work in business and industry. They 
live in apartments or in comfortable single-family hous- 
es. Business executives, government leaders, and other 



















well-to-do city dwellers live in luxurious high-rise apart- 
ment buildings or mansions. Uruguay's urban popula- 
tion also includes factory workers, unskilled laborers, 
household servants, and other people with low-paying 
jobs. A small number of these working-class people live 
in tiny shacks on the cities’ outskirts. But Uruguay has 
fewer urban slums than do most other Latin American 
countries. Electric power, running water, and sewers are 
available to all but the poorest city dwellers. 

Many of the people who live in Uruguay's rural areas 
own or rent small farms. Many of them live in one-story 
adobe houses. Others work as wage laborers on large 
plantations or as gauchos (cowboys) on huge ranches 
called estancias. Shacks with thatch roofs and mud 
floors serve as housing for families of migrant laborers 
and ranch workers. Many wealthy landowners have 
homes in the cities, as well as country estates. 
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Luis Villota, The Stock Market 
Independence Plaza lies in the heart of Montevideo. A statue 
of José Artigas, Uruguay's national hero, stands in the center of 
the plaza. Salvo Palace, right, is one of the city’s landmarks. 


In general, rural Uruguayans have a lower standard of 
living than do urban Uruguayans. As a result, many rural 
people move to the cities in search of a better life. 

Clothing. Most Uruguayans dress much as people do 
in the United States and Canada. Many gauchos still 
wear at least part of the traditional gaucho costume, 
which includes a flat, wide-brimmed hat; a blanketlike 
poncho; and baggy trousers tucked into boots. 

Food and drink. Uruguayans eat much meat, espe- 
cially beef. A favorite Uruguayan meal is a gaucho spe- 
cialty called parrillada criolla. A typical version consists 
of a mixture of barbecued chorizos (sausages), rifiones 
(kidneys), and strips of beef. Italians who immigrated to 
Uruguay introduced such pasta dishes as spaghetti and 
lasagna. Uruguay's national beverage is a kind of tea 
called yerba maté or simply mate. It is traditionally 
sipped through a silver straw from a gourd. 

Recreation. Soccer is the most popular sport in Uru- 
guay. Many Uruguayan children begin playing soccer as 


_ soon as they can walk. Soccer games draw huge crowds 
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to stadiums in the cities. Other popular sports include 
basketball and rugby. Gaucho rodeos, called domos, at- 


_ tract many spectators. Uruguayans spend much time at 


the magnificent beaches along the country’s Atlantic 
coast. Thousands of vacationers flock to Punta del Este 
and other coastal resorts each year. 

Religion. About two-thirds of all Uruguayans belong 
to the Roman Catholic Church. However, many of them 
do not actively practice their religion. Uruguay also has 


_ small numbers of Protestants and Jews. 


Education. About 95 percent of all Uruguayans 15 
years of age or older can read and write. The govern- 
ment provides free public schooling through the univer- 


_ sity level. Uruguay also has many private schools, which 


_ charge tuition. The law requires children from ages 6 





i 


| 


through 15 to attend school, and almost all Uruguayan 
children complete the requirement. Most rural areas 
have elementary schools only. Rural children must go to 


_ Nearby cities or towns to attend high school. The Uni- 
_ versity of the Republic in Montevideo is Uruguay's only 
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© Enrique Shore, Woodfin Camp, Inc. 
Beautiful sandy beaches, such as this one at Montevideo, line 
Uruguay's Atlantic coast. Thousands of vacationers flock to the 
country’s many coastal resorts each year. 
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university. It has about 35,000 students. Other higher ed- 
ucation facilities include a teacher training institute and 
a nationwide system of vocational schools. 

The arts. Uruguay has made major contributions to 
the arts in Latin America. During the 1800s, the Uru- 
guayan painter Juan Manuel Blanes became well known 
for his dramatic portrayals of historical events. Pedro Fi- 
gari achieved international fame during the early 1900's 
for his paintings of life in Montevideo and the country- 
side. The Uruguayan essayist José Enrique Rodo greatly 
influenced Latin-American thought. His best-known 
work, Arie/ (1900), expresses his opposition to material- 
istic ways of life. The works of Horacio Quiroga, pub- 
lished during the early 1900's, established him as a mas- 
ter of the short story. 

Legends of the free-spirited gaucho have inspired 
much of Uruguay's folk music, art, and drama. Carved 
maté gourds, a traditional Uruguayan handicraft, often 
show scenes of gaucho life. 


The land 


Uruguay covers 68,500 square miles (177,414 square 
kilometers). The Uruguay River forms the country’s west- 
ern border with Argentina. Brazil lies to the north and 
east. The Atlantic Ocean and the Rio de la Plata, an estu- 
ary (sea inlet) of the Atlantic, border Uruguay in the 
south. Uruguay can be divided into two major land re- 
gions: (1) the coastal plains and (2) the interior lowlands. 
The lowlands occupy about four-fifths of the country. 

The coastal plains extend in a narrow arc along the 
Uruguay River, the Rio de la Plata, and the Atlantic 
Ocean. They cover about a fifth of Uruguay. But most of 
the nation’s population is concentrated in this region, 
especially along the southern coast. Montevideo lies on 
the coast near the point where the Rio de la Plata and 
the Atlantic meet. Small family farms and large planta- 
tions occupy much of the western and southwestern 
coastal plains, which have Uruguay's richest and deep- 
est soil. Beaches, sand dunes, and lagoons make up the 
Atlantic shore, which has many popular resorts. 
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The interior lowlands cover most of Uruguay. Vast, 
grass-covered plains and hills and numerous rivers and 
streams make this area an ideal place for raising live- 
stock. Sprawling ranches occupy most of the region, 
and small cities and towns dot the countryside. 

The Rio Negro, the largest river in the interior, flows 
southwestward through the heart of the lowlands. A 
dam on the river formed Uruguay's only large lake, Lake 
Rincon del Bonete. A long, narrow chain of highlands 
curves across the interior from the Brazilian border al- 
most to the southern coast. Uruguayans call these high- 
lands Cuchilla Grande (Big Knife) because knifelike for- 
mations of rock jut through the soil on many of the 
ridges. The highest point in Uruguay, Mirador Nacional, 
also called Cerro de las Animas, rises 1,644 feet (501 me- 
ters) in the Cuchilla Grande. 


Climate 


Uruguay has a mild, humid climate that varies little 
from one area to another. The country lies south of the 
equator, and so its seasons are opposite those in the 
Northern Hemisphere. Temperatures in Montevideo av- 
erage 51 °F (11 °C) in July, the coldest month, and 73 °F 
(23 °C) in January, the warmest month. 

Uruguay receives about 40 inches (102 centimeters) of 
rain annually. The rain generally falls regularly through- 
out the year. However, Uruguay occasionally experi- 
ences droughts. 


Economy 


Uruguay has a developing economy based largely on 
agriculture. Service industries and manufacturing ac- 
count for 88 percent of Uruguay's gross domestic prod- 
uct(GDP}—that is, the total value of all goods and servic- 


The coastal plains of west- 
ern and southwestern 
Uruguay have the country’s 
richest soil. Wheat and other 
crops are grown on the small 
family farms and large planta- 
tions that occupy much of the 
area. 


David Mangurian 


es produced in the country yearly. But agricultural prod- 
ucts provide Uruguay with most of its export income. 
Uruguay's most valuable natural resource is its land. The 
country’s grasslands provide excellent natural pasture 
for livestock. Uruguay's leading manufacturing indus- 
tries process beef, hides, and wool. 

Most of Uruguay's businesses and industries are pri- 
vately owned. However, the national government con- 
trols most utilities, much of the country’s transportation 
industry, and some manufacturing firms. 

Service industries account for 68 percent of 
Uruguay's GDP and employ 65 percent of the nation’s 
work force. Government agencies have the greatest 
number of service industries workers. Tourism, another 
leading employer, thrives along Uruguay's Atlantic 
coast. Many Uruguayans have jobs in hotels, restaurants, 
and stores at seaside resorts. Others are employed by 
banks, health care facilities, schools, and by firms in 
such fields as transportation and communication. 

Manufacturing accounts for 20 percent of Uruguay's 
GDP and employs 19 percent of all workers. Meat pack- 
ing and processing is the leading industry. Other manu- 
factured goods include leather goods, textiles, beer, ce- 
ment, and tires. Most of the nation’s industrial plants lie 
in and around Montevideo. 

Agriculture accounts for 12 percent of Uruguay's 
GDP and employs 16 percent of the nation’s workers. 
The raising of livestock is the leading source of farm in- 
come. Cattle and sheep estancias occupy about four- 
fifths of Uruguay's total land area. The larger ranches 
cover more than 5,000 acres (2,024 hectares). 

Farmers raise such crops as corn, potatoes, sugar 
beets, sugar cane, and wheat in the fertile soil along the 
Uruguay River and the Rio de la Plata. Rice is grown in 





irrigated fields in the east. Most farms have modern me- 
chanical equipment. But the poorest farmers use oxen- 
drawn plows and old-fashioned methods. 

Mining. Uruguay has few mineral resources. Con- 
struction materials, such as gravel, sand, and stone, are 
the leading mineral products. 

Fishing. A small government-supported fishing fleet 
catches anchovy, croaker, hake, and weakfish off Uru- 
guay’s Atlantic coast. Most of the catch is exported. 

Energy sources. Uruguay has no deposits of coal, 
petroleum, or natural gas, and thus must import large 
quantities of fuel. The country depends almost entirely 
on hydroelectric power for its electricity. Power plants 
on the Uruguay River and the Rio Negro supply electric- 
ity to all parts of the country. 

Trade. Beef, hides, live cattle and sheep, vegetable 
products, wool, and woolen textiles rank as Uruguay's 
leading exports. Major imports include appliances, 
chemical products, machinery, metal goods, and petro- 
leum. Uruguay trades mainly with Argentina, Brazil, the 
United States, and Western European nations. 

Transportation and communication. Good roads 
link all parts of Uruguay. The country’s railroad system, 
which is owned and operated by the government, is old 
and inefficient. Most Uruguayans rely on buses for 
transportation between cities and towns. Uruguay has 
an excellent government-operated bus system that 
serves the entire nation. A number of private companies 
also offer bus service. 

Montevideo serves as Uruguay's major ocean port. 
The main international airport is located near Montevi- 
deo. PLUNA, a government-owned national airline, flies 
within Uruguay and to some foreign countries. 

Almost all Uruguayan families own a radio, and there 
is about 1 television set for every 4 people. Uruguay has 
about two dozen daily general interest newspapers. The 
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Yoram Lehmann trom Peter Arnold 
Textile manufacturing, especially the production of wool fab- 
rics, is one of the leading industries in Uruguay. Most textile 
mills are located in and around Montevideo. 
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largest are E/ Pais and E/ Dia in Montevideo. The Consti- 
tution guarantees freedom of the press. 


History 


Early days. Indians were the first people to live in 
what is now Uruguay. They gathered wild fruits and 
seeds and hunted game for food. The Charrta Indians, 
the largest group, were a warlike tribe. In 1516, the 
Spanish navigator Juan Diaz de Solis became the first 
white person to land in Uruguay. But when he and part 
of his crew went ashore, the Charruas killed them. Be- 
cause Uruguay lacked gold and other riches, it attracted 
few other Europeans until the later 1600's. 

Colonial years. In 1680, Portuguese soldiers from 
Brazil established the town of Nova Colonia do Sacra- 
mento (now Colonia) on the Rio de la Plata, across from 
the Spanish settlement of Buenos Aires, Argentina. 
Spanish colonists founded Montevideo in 1726 in an ef- 
fort to check Portuguese expansion in Uruguay. Spanish 
and Portuguese forces battled for control of the region 
during the 1700s. By the 1770's, the Spaniards had set- 
tled most of Uruguay. In 1777, they attacked Colonia and 
drove the Portuguese out of the country. Uruguay be- 
came part of a Spanish colony called the Viceroyalty of 
La Plata, which also included Argentina, Paraguay, and 
parts of Bolivia, Brazil, and Chile {see Argentina [map: In 
1776]). During the colonial period, almost all of Uru- 
guay’'s Indians were killed in battles with the Europeans, 
died of European diseases, or fled to the interior of the 
continent. 

Independence. During the early 1800s, a soldier 
named José Gervasio Artigas organized an army to fight 
for independence from Spain. In 1811, Artigas and his 
forces laid siege to Montevideo. Just when they had al- 
most defeated the Spaniards, Portuguese troops from 
Brazil attacked both the Spanish and Uruguayan armies. 
Rather than submit to either Spanish or Portuguese rule, 
Artigas led his forces and thousands of Uruguayans into 
the countryside of neighboring Paraguay and Argentina, 
leaving much of Uruguay abandoned. The Spanish sur- 
rendered Montevideo to troops from Buenos Aires in 
1814. This surrender permanently ended Spanish con- 
trol of Uruguay. In 1815, Artigas and his forces returned 
to capture Montevideo for Uruguay. But, in 1816, Portu- 
guese troops again attacked the Uruguayans. After four 
years of bitter warfare, the Portuguese annexed Uruguay 
to Brazil and forced Artigas into exile. 

In 1825, a group of Uruguayan patriots called “The Im- 
mortal Thirty-Three” revolted against Brazil and renewed 
the struggle for independence. Within a few months, 
their armies held much of the countryside. Argentina 
supported the patriots in the war against Brazil. Britain 
intervened in the war because a Brazilian blockade of 
Montevideo and Buenos Aires interfered with British 
trade. In 1828, because of the British intervention, Brazil 
and Argentina recognized Uruguay as an independent 
republic. Uruguay adopted its first constitution in 1830. 
José Fructuoso Rivera, one of the patriot leaders, be- 
came the nation’s first president. 

Civil war. Manuel Oribe succeeded Rivera as presi- 
dent in 1835. But the next year, Rivera attempted to re- 
gain power by leading a revolt against Oribe. Most of 
Rivera’s followers, known as the Colorados, came from 
the cities. Oribe’s forces, the Blancos, were mainly rural 
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Bjorn Bolstad from Peter Arnold 


The Spanish pioneers who settled in Uruguay during the 1700's and 1800's are honored by a life- 
sized bronze monument that stands in Montevideo’s Batlle Park. The monument, which portrays — 
the ox-drawn carreta (cart) the pioneers used, was created by the Uruguayan sculptor José Belloni. 


landowners. The two groups, which developed into 
Uruguay's two major political parties, fought for control 
of Uruguay for 16 years. Finally, in 1852, the Colorados 
defeated the Blancos. 

Struggles for power continued during the mid- 
1800's, as control of the government passed between 
the Colorados and Blancos. Foreign governments often 
interfered in Uruguay's affairs by supporting one party 
or the other in uprisings and rebellions. In 1865, the Col- 
orados gained control of the government with the help 
of Brazil. Paraguay supported the Blancos in an attempt 
to regain power. Uruguay, Brazil, and Argentina then 
formed an alliance and fought against Paraguay. The 
War of the Triple Alliance ended with the defeat of Para- 
guay in 1870. By the end of the war, the Colorados had 
clearly become the dominant political party, mainly due 
to the rapid growth of Montevideo as Spanish and Ital- 
ian immigrants poured into Uruguay. A series of Colo- 
rado leaders headed the government during the late 
1800's. Some of them ruled as dictators. 

Reforms in the early 1900's. In 1903, José Batlle y 
Ordonez was elected president of Uruguay. Batlle be- 
lieved strongly in democratic principles and social jus- 
tice. Under his leadership, the ruling Colorado Party 
passed wide-ranging laws that established free educa- 
tion, minimum wages and protection of workers’ rights, 
credit to farmers, free medical care for the poor, and 
other social welfare programs. The government took 
control of public utilities and many manufacturing firms, 
and established national banks and railroads. Batlle and 
his successors made Uruguay into a model of democ- 
racy, social reform, and economic stability. 

National Council government. Uruguay severed 
diplomatic relations with Germany, Italy, and Japan in 
1942 and declared war on the Axis nations three years 
later. But no Uruguayan troops fought in World War II. 
Uruguay's exports of meat and wool soared during the 
war, helping to finance a number of new social pro- 
grams. Uruguay became a charter member of the United 
Nations in 1945. 


In 1951, Uruguay ratified a new constitution that abol- 


ished the presidency and established a nine-member 
National Council of Government. The council allowed 
the Colorado and Blanco parties to share power. Uru- 
guay's economy began to decline during the early 
1950's. Foreign trade decreased due to a loss of markets 
for agricultural exports, while the cost of the country's 
social programs rose rapidly. Inflation became a serious 
problem. The National Council proved inefficient in 
dealing with these troubles. A new constitution reestab- 
lished a presidential government in 1967. 

Military government. Worsening economic prob- 
lems caused widespread unrest in Uruguay during the 
late 1960's and early 1970's. Antigovernment terrorist 
groups became active. One group, the Tupamaros, car- 
ried out kidnappings and murders of Uruguayan and 
foreign officials. 

Terrorist violence increased after Juan Maria Borda- 
berry became president in 1972. He declared a state of 
war against the Tupamaros, and the guerrilla movement 
was crushed within a few months. In 1973, in response 
to growing public unrest and economic problems, mili- 
tary leaders took control of the government and forced 
President Bordaberry to dissolve the national legisla- 
ture. They suspended the Constitution and formed a 
Council of State to rule Uruguay by decree. Bordaberry 
was a member of the council, but the military com- 
pletely dominated the government. The military leaders 
removed Bordaberry from office in 1976 and named 
Aparicio Mendez to the presidency. General Gregorio 
Alvarez succeeded Mendez in 1981. 

Thousands of Uruguayans participated in antigovern- 
ment protests during the early 1980's. Negotiations be- 
tween the military and political parties led to democratic 
elections in 1984 and a return to civilian government. 

Recent developments. Julio Maria Sanguinetti, the 
leader of the Colorado Party, was elected president in 
1984. When he took office in 1985, he faced major eco- 
nomic problems. Export income had dropped sharply, 
and foreign debt had soared. Inflation and unemploy- 
ment had increased, lowering the standard of living for 
many Uruguayans. In 1989, the Blanco Party won presi- 


dential and congressional elections for the first time 
since 1962. Luis Alberto Lacalle of the Blanco Party be- 
came president in 1990. 

Lacalle focused on reducing the government's budget 
deficit and shrinking Uruguay's foreign debt. His eco- 
nomic program included smaller wage increases for 
government employees and the privatization (sale to pri- 
vate owners) of some state-owned companies. Labor 
unions opposed these policies and organized a series of 
strikes by all the workers in the country. In a special 
election in 1992, voters rejected plans to privatize sever- 
al government-owned firms. In 1994, Colorado Party 
leader Sanguinetti was elected president again. In 1999, 
Jorge Batlle of the Colorado Party won election to the 
presidency. Richard W. Wilkie 


Related articles in World Book include: 
Artigas, José Gervasio Rédo, José Enrique 
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| Questions 


| Who were the ancestors of most of today’s Uruguayans? 
| How does the Uruguayan economy depend on agriculture? 

| What social reforms did President José Batlle y Ord6nez intro- 

duce in Uruguay during the early 1900's? 
What are gauchos? How have they affected Uruguayan culture? 
What are Uruguay's two major political parties? What types of 
| _ political views do they each support? 
Who were “The Immortal Thirty-Three’? 
Where do most of Uruguay's people live? 
What conditions led to the military take-over of Uruguay's gov- 

| ernment in 1973? When was civilian rule restored? 
What is Uruguay's most popular sport? 
| What was the National Council of Government? 





| Uruguay River, YUR uh Gway or 00 roo GWY, is part 
. of the great Parana and La Plata river system of South 
| America. The Uruguay rises in the state of Santa Catarina 
in southern Brazil and flows west, and then south for 
about 1,000 miles (1,600 kilometers). It empties into the 
| bay of the Rio de la Plata. The Uruguay forms part of the 
- boundary between Brazil and Argentina, and all the 
boundary between Uruguay and Argentina. Before it 
), joins the Rio de la Plata, the river becomes a lake from 4 
4 pte 7 miles (6 to 11 kilometers) wide. For location, see 
) Uruguay (map); Brazil (terrain map). Richard W. Wilkie 
| U.S. See United States. 
} U.S.A. See United States. 
i 





| 
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USO. See United Service Organizations. 

U.S.S.R. See Union of Soviet Socialist Republics. 
Ustinov, Peter (1921- ), is a popular English actor 
and a versatile man of letters. In addition to his acting, 
he is a playwright, director, screenwriter, novelist, and 
producer. Ustinov is also famous for his witty conversa- 
tion and his ear for dialects, which have made him a 
popular figure on television talk programs and in live 
one-man shows. 

Ustinov has appeared in more than 50 motion pic- 
tures, winning Academy Awards as best supporting ac- 
tor for his performances in Spartacus in 1960 and Top- 
kapi in 1964. He has written several plays, most of them 
comedies. He has produced, directed, and acted in 
many of them. Ustinov’s plays include The Love of Four 
Colonels (1951), Romanoff and Juliet (1956), Photo Finish 
(1962), and Beethoven's Tenth (1982). He directed several 
motion pictures, notably Billy Budd (1962). Ustinov has 
also directed and designed scenery and costumes for 
several operas. His novels include Krumnagel (1971) and 
The Old Man and Mr. Smith (1990). His nonfiction in- 
cludes the autobiography Dear Me (1977). 

Peter Alexander Ustinov was born on April 16, 1921, in 
London. He made his stage acting debut in 1938 and his 
film acting debut in 1940. He was knighted in 1990 and 
became known as Sir Peter Ustinov. —_ Michael Seide! 
Usumbura. See Bujumbura. 

Usury, YOO zhuhr ee, is interest at a higher rate than 
the law allows. The person or institution charging more 
than the maximum legal rate is a usurer. 

In Biblical times, all payments for the use of money 
were regarded as usury and were forbidden. In general, 
people regarded interest and usury as synonymous until 
the late Middle Ages, because most of the borrowers 
were poor people who needed money to obtain the ne- 
cessities of life. 

The Industrial Revolution brought demand for large 
amounts of capital to invest in railroads, textiles, engine 
works, and shipbuilding. It became accepted practice to 
pay interest for the use of borrowed funds. The term 
usury no longer meant interest. It came to be associated 
with excessive charges. 

Many financial institutions chose not to make small 
loans because of high risk and cost. Some financial insti- 
tutions and some illegitimate “loan sharks’ filled the gap, 
but they charged high, sometimes excessive interest 
rates. Abuses in the United States led to passage of a 
small-loan law that imposed limits on interest charges. 

Ceiling rates that licensed dealers may charge have 
risen over time to reflect rising interest rates. The rate 
usually varies with the amount of money borrowed. 
Service charges and discounts may make the real inter- 
est rate higher than the rate advertised. A U.S. law that 
became effective in 1969, the federal Truth in Lending 
Law, requires lenders to state clearly the actual annual 
interest on loans. 

The U.S. government passed the Depository Institu- 
tions and Monetary Control Act in 1980. The act allowed 
higher interest rates on certain residential mortgages 
and on some business and agricultural loans than some 
state laws permitted. 

See also Finance company; Interest; Loan company. 
USX Corporation. See United States Steel Corpora- 
tion. 
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Monument Valley, in southeastern Utah, has striking formations of red sandstone that rise as 
high as 1,000 feet (300 meters} above the valley floor. Utah's beautiful and varied landscape in- 
cludes scenic canyons, towering Rocky Mountain peaks, and vast areas of deserts. 


Utah The Beehive State 


Utah is a state in the Rocky Mountain region of the 
United States. It serves as a vital link in the transporta- 
tion and communications systems of the Western 
United States. Salt Lake City is Utah's capital and largest 
city. It is also the headquarters of the Church of Jesus 
Christ of Latter-day Saints. The members of this church 
are called Mormons. They make up about 70 percent of 
Utah's population. 

Most of Utah’s people live in urban areas. The state's 
main urban areas—including Salt Lake City—lie in the 
north-central part of the state in an area called the Wa- 
satch Front. This area is named for the Wasatch Range, 
mountains that rise just east of it. 

Utah's urban areas are centers of a variety of eco- 


The contributors of this article are Thomas G. Alexander Pro- 


fessor of History at Brigham Young University; and George F. 


Hepner, Assuciate Professor of Geography at the University of 
( fan 


nomic activities. Service industries, such as financial in- 
stitutions and medical facilities, contribute greatly to the 
economy. Utah manufacturing plants turn out many 
products, including transportation and computer equip- 
ment, and metal products. Plants in Utah also process 
such farm products as fruits, grain, meat, milk, poultry, 
and vegetables. 

Utah has rich mineral deposits. Petroleum and coal 
are the state's leading mineral products. Most of the oil 
wells are in the eastern part of the state. Coal is mined in 
central Utah. Utah has national parks, ski resorts, and 
other facilities that attract tourists who contribute 
greatly to the economy. The state is also the home of 
economically important military installations. 

Utah has snow-covered mountains and beautifully 
colored canyons. The wind and rain have formed rocks 
into many arches and natural bridges. Great Salt Lake is 
the largest natural lake west of the Mississippi River. 
Water in the Great Salt Lake is saltier than ocean water. 














Sait Lake City is the capital of Utah and its largest city. The city 
ranks as one of the chief centers of culture, finance, industry, 
and transportation in the Rocky Mountain region. 


Because the water is so salty, people can easily float in 
the lake. Deserts cover much of Utah, but artificially cre- 
ated reservoirs provide irrigation water for farmland. 
The largest reservoirs are Lake Powell, created by Arizo- 
na’s Glen Canyon Dam, and Flaming Gorge, behind 
Flaming Gorge Dam. 

Mormon pioneers led by Brigham Young settled the 
Utah region in 1847. They called the region Deseret. This 
Mormon word means honey bee, and it stands for hard 
work and industry. Utah’s nickname is the Beehive State. 
The Congress of the United States organized the region 
as a territory in 1850, and named it Utah for the Ute In- 
dian tribe that lived there. The early white settlers 
fought several battles against these Indians. 

In 1861, the world’s first transcontinental telegraph 
message was sent across wires that met in Salt Lake City. 
The first transcontinental railroad system in the world 
was completed at Promontory in 1869. Utah was admit- 
ted to the Union as the 45th state on Jan. 4, 1896. 


© Dave Brown, The Stock Market 
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interesting facts about Utah 


WORLD BOOK illustrations by Kevin Chadwick 
The Seagull Monument in 
Salt Lake City honors the sea 
gull, Utah's state bird. The sea 
gull saved crops in the region 
from an invasion of Mormon 
crickets in 1848. Two sculp- 
tured sea gulls stand atop the 
monument, which was un- 
veiled in 1913. 





Great Salt Lake, a closed 
basin in northwestern Utah, is 4 
one of the natural wonders of af ~ ett 
the world. It is a remnant of ~~ 

the freshwater Lake Bonne- . 

ville, which existed about pet 

25,000 years ago. The density Seagull Monument 

of salt in the Great Salt Lake 

reached 27 percent in the early 1960's. Some scientists believe 
that salt is carried into the lake from mountain streams. The wa- 


ters of the lake do not drain away, but dry up, leaving the salt 
behind. 





Bonneville Sait Fiats International Speedway near Wen- 
dover is world-famous as the site where world land speed rec- 
ords have frequently been set. Vehicles there have reached 
speeds of more than 600 miles (960 kilometers) per hour. 





Bonneville Speedway 


Rainbow Bridge National Monument, in the Glen Canyon 
National Recreation Area, is the largest known natural stone 
bridge in the world. The bridge reaches a height of 290 feet (88 
meters) and is 275 feet (84 meters) across. It is 42 feet (13 meters) 


thick and 33 feet (10 meters) wide at the top. 7. — 





Henry D. Meyer, Berg & Associates 


A sheep rancher tends his flock on the dry plains of southeast- 
ern Utah. Utah is a leading wool-producing state, and a sheep- 
raising center of the western United States. 


Utah in brief 


Symbols of Utah 


The state flag, adopted in 1913, bears the state 
seal. On the seal, adopted in 1896, the bee- 
hive on the shield stands for hard work and 
industry. The date 1847 is the year the Mor- 
mons came to Utah. A bald eagle, the United 
States national bird, perches atop the shield. 


A US. flag appears on each side. Ni896_ 





State flag State seal 
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Utah (brown) ranks 11th in size among all the states and 5th 
in size among the Rocky Mountain States (yellow). 
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General information 


Statehood: Jan. 4, 1896, the 45th state. 
State abbreviations: Ut (traditional); UT (postal). 





State motto: /ndustry. 

State song: Utah, We Love Thee.” Words and music by The State Capitol is in Salt Lake City, Utah's capital since 
Evan Stephans. 1856. Fillmore served as capital from 1851 to 1856. 

Land and climate 


Area: 84,505 mi? (219,902 kn), including 2,736 mi? (7,086 
km) of inland water. 

Elevation: Highest—Kings Peak, 13,528 ft (4,123 m) above 
sea level. Lowest—Beaverdam Creek in Washington 
County, 2,000 ft (610 m) above sea level. 

Record high temperature: 117 °F (47 °C) at St. George on 
July 5, 1985. 

Record low temperature: — 69 °F (—56 °C) at Peter's Sink 
on Feb. 1, 1985. 

Average July temperature: 73 °F (23 °C). 

Average January temperature: 25 °F (—4 °C), 

Average yearly precipitation: 12 in (30 cm). 





Important dates Jim Bridger probably became the first 
white person to see Great Salt Lake. 


Silvestre Velez de Escalante and Francisco Atanasio Dominguez Brigham Young led the first Mormon pi 
made the first extensive exploration of the Utah area into the Great SaltLake region. 












State bird 
California sea gull 


People 


Population: 2,233,169 (2000 census) 
- Rank among the states: 34th 
Density: 26 per mi? (10 per km’), U.S. av- 
erage 78 per mi? (30 per km’) 
Distribution’: 87 percent urban, 13 
percent rural 
Largest cities in Utah 
Salt Lake City 181,743 
West Valley City 108,896 


Provo 105,166 
Sandy 88,418 
Orem 84,324 
Ogden io eas) 


_ Source: 2000 census, except for *, where figures are for 1990. 


Economy 
Chief products 


Agriculture: beef cattle, milk, hay. 

Manufacturing: transportation 
equipment, computer and elec- 
tronic products, food products, 
chemicals, primary metals. 

Mining: petroleum, copper, coal, 
natural gas. 


Government 
State government 
Governor: 4-year term 
State senators: 29; 4-year terms 
State representatives: 75; 2-year terms 

| Counties: 29 

| 


Federal government 


United States senators: 2 
United States representatives: 3 
Electoral votes: 5 







Utah became the 45th 
state on January 4. 





Large uranium deposits were 
discovered near Moab. 
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State flower State tree 
Sego lily Blue spruce 
Population trend Year Population 
Millions 2000 = 2,233,169 


1990 ‘1,727,784 
1980 1,461,037 
1970 1,059,273. 
1960, 627 


190. 688,862 


a 


295 1940 550,310 
1930 507,847 
192 449,396 


1910 = 373,351 
1900 276,749 
1890 210,779 
1880 143,693 


1870 86,786 
0.75 1860 40,273 
1850 11,380 





0 fee a | Na er jad 
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 


Source: U.S. Census Bureau. 


Gross state product Services 76% 


Value of goods and services pro- 
duced in 1998: $59,624,000,000. 
Services include community, busi- 
ness, and personal services; fi- 
nance; government; trade; and 
transportation, communication, 
and utilities. Jndustryincludes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 





Source: U.S. Bureau of Economic Analysis. 


x 
Agriculture 1% Industry 23% 


Sources of information 


For information about tourism, write to: Utah Travel Council, 
Council Hall, 300 North State Street, Salt Lake City, UT 84114. The 
Web site at www.utah.com also provides information. 

For information on the economy, write to: Department of Com- 
munity and Economic Development, 324 S. State Street, Source 
500, Salt Lake City, UT 84111. 

The state's official Web site at www.state.utus also provides a gate- 
way to much information on Utah's economy, government, and 
history. 


Utah marked the centennia/ (100th 
anniversary) of its statehood. 





Flaming Gorge and Glen Canyon 
dams were completed. 


234 Utah 


Population. The 2000 United States census reported 
that Utah had 2,233,169 people. The state’s population 
had increased about 30 percent over the 1990 census 
figure, 1,722,850. According to the 2000 census, Utah 
ranks 34th in population among the 50 states. 

About three-fourths of Utah’s people live in the state's 
metropolitan areas (see Metropolitan area). About 
three-fifths live in the Salt Lake City-Ogden metropolitan 
area. About one-sixth live in the Provo-Orem metropoli- 
tan area. The Flagstaff (Arizona) metropolitan area ex- 
tends into Kane County in the southern part of the state. 

Salt Lake City is the capital and largest city of Utah. 
There are eight other cities in the state with populations 
of more than 50,000. They are, in order of size, West Val- 
ley City, Provo, Sandy, Orem, Ogden, West Jordan, Lay- 
ton, and Taylorsville. 

Non-Hispanic whites account for about 85 percent of 
Utah's population. Hispanics of any race account for 
about 9 percent. The state's largest population groups, 
in order of size, include people of English, German, 
Danish, and Irish descent. 

About 70 percent of Utah's people are Mormons. 
Most of the other church members are Roman Catholics 
or Protestants. 

Schools. Utah's first school was a tent in the Salt Lake 
Valley. It was set up in 1847, the year the Mormons first 
settled in the region. By the mid-1850's, the Utah region 
had more than 200 schools. Parents had to pay to send 
their children to these early schools because of a short- 
age of tax money. The region's first free public school 
opened in American Fork in 1866. A law passed in 1890 
made all public elementary schools free. In 1895, a con- 
stitutional convention provided for the establishment 


Population density 

Utah is thinly populated ex- reaper pet gous Pek 
cept for a number of cities ae 

and towns in the north. Ap- More than 100 More than 40 
proximately three-fifths of the seal co ——- 
state's residents live in the 5 to 10 2to4 

Salt Lake City-Ogden metro- Less than 5 Less than 2 
politan area. 








WORLD BOOK map: based on US. Census Bureau data 
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and support of free public high schools in Utah. Howev- 
er, school districts were not required to have high 
schools until 1911. 

Today, Utah has one of the highest percentages of 
high school graduates in the United States. It also has 
one of the highest percentages of people who attend 
college. 

The State Board of Education supervises the public 
school system in Utah. The Board of Education has 15 
members, who are elected to four-year terms. The 
board appoints a superintendent of public instruction as 
its executive officer. A 16-member State Boara of Re- 
gents supervises the colleges and universities in Utah. 
Utah requires children to attend school from age 6 
through 17. For the number of teachers and students in 
Utah, see Education (table). 

Libraries. Utah’s first library was established with 
books hauled to the region by oxen in the 1850's. In 
1897, a state law provided for free public libraries. The 
Salt Lake City Public Library opened the next year. The 
Carnegie Free Library (now Weber County Library) in 
Ogden was the first building in the state to be used only 
as a library. It opened in 1903. In 1957, the Utah State Li- 
brary Commission was established. 

Today, Utah has public libraries throughout the state. 
There are large collections of Mormon literature at the 
libraries of Brigham Young University, located in Provo; 
and of the University of Utah, the Utah State Historical 
Society, and the Church of Jesus Christ of Latter-day 
Saints—all in Salt Lake City. The Church of Jesus Christ of 
Latter-day Saints library holdings also include one of the 
world's largest collections of genealogical records and 
research. 

Museums. Utah has several art museums that feature 
regional, national, and international collections. The 
Utah Museum of Fine Arts in Salt Lake City has a collec- 
tion representing various styles and periods. The Salt 
Lake Art Center exhibits contemporary art. The Brigham 
Young University Museum of Fine Arts and the 
Springville Museum of Art have works by Utah painters. 

In Salt Lake City, the Utah Museum of Natural History 
focuses on the geology and archaeology of the Great 
Basin and the western United States. The Utah State His- 
torical Society researches the histories of Utah, Mor- 
mons, and the West. In Price, the College of East Utah 
Prehistoric Museum includes a large dinosaur display. 
The Anasazi Indian Village State Park in Boulder and the 
Edge of the Cedars Museum in Blanding present collec- 
tions and exhibits dealing with Anasazi Indian culture. 






Universities and colleges 





This table lists the universities and colleges in Utah that gran 
bachelor’s or advanced degrees and are accredited by the Nor 


west Association of Schools and Colleges. - 
Name Mailing address 

Brigham Young University Provo 

Southern Utah University Cedar City 

Utah, University of Salt Lake City 

Utah State University Logan 

Utah Valley State College Orem 

Weber State University Ogden 

Westminster College Salt Lake City 
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PAUSUN 5 s:00cccscves sores ji & Enoch ............ 3,467.L 3 La Sal Paradise ........... 759..C 6 Tigidel ir. eeee 1.2 cee nae: F 10 
2000) Bee ae 306 6 Enterprise ....... 1,285 ..M 2 JUNCHON . ..tmcmeeeeen K 1] Paragonah ......... 470..L 4 TQOPIC ee cence 508 ..M 5 
02 1 6 Ephraim.......... 4,505.1 6 Vath is: ....... acum L 3 PartcGityr: .. 6565+ yy den Same Trout Creek ............. H 2 
EE | a 566 10 Brant vers vecare 2,473 ..E 5 La Verkin ........ 3,392 .N 3 Park Valley .............. B 3 MUGKET: Gon ca encoes weeks G 7 
LOS che: Bee FS Escalante .......... 818..M 6 FOWTENCE ......cmeee 1 8 Parowan® ........ 2,565... 4 CONG ia ha eeeriewe L 11 
Bear River City ....750..C 5 Esk@ale sc ccccetavaa tite a. 1 2 [aViOni.... 6c. os 58,474..D 6 BaltOUn 22. gee ss cost tees H 2 Ota le renee 1127..6 5 
BEAVEl” os 55cens 2,454..K 4 EG FE cds nicsenssttnoot c 2 Leamington........ AZ. 5S Payson.......... 12,716 6 UMOG) See Src esa E 6 
Benjamin ........ 1,029..G 6 Eureka ............. 766..G 5 Leeds ............. 047 N33 POG 2 ot scacc etna: 2,383 6 Upalcom ee ern F 9 
Bennion, see Galella ces. Bes «saan FS LOCUM 5.2... . 5.0 eee F 10 REIGISON: oe cccsaee cee vel. E 6 MOM ctcecee cn ecaee et D7 
Taylorsville Fairview ......... 1,160..H 7 VE ccheccchen cee 19,028 ..F 6 Pickelville ............... B 7 Uvadaticocs. ook rac es M1 
I-Bennion) Farmington® ....12,081..D 6 WE Le a ren F 10 Pine Valley .............. N 3 Vali Werda ...4..css00.,. F 6 
Bensont ......... 1,451..B 6 Farr West ....... 3,094 ..D 6 VOVAN: «v.55 ccc cone! 688 ..H 6 Rinto sect e cee M 2 Venice ...fo5 ee Jj 6 
oT apse enna re epee C2 TRAUSU  inincas apneic FS Lewiston ......... 1,877..8 6 Binhile <q cnen cent ece N 3 Vernal? .... os 7,714 ..F 10 
Bicknell............ 353 ..K 6 Fayette) oo. cccises 204.) 6 Hindon ..sc3.-. ee 8,363 ..F 6 Piain City ......... 3,489 .D 5 VEGNON: 0.50.00 9a 236..G 5 
Big Water .......... 417 ..N 6 BENTO soe seences W625 e007 Little Cotton- Pleasant MECYO v....:..Semenen «toe N 2 
Bingham Fielding...........¢ 448..B 5 wood Graves. .....2 23,468 ..F 6 Vineyard® orn ee 150..F 6 
YOU cot. wae aes F 6 Fillmore® ....... 2,203.0 5 Creek Pleasant VIFQIN: «05:0... 394..N 3 
PISEVEC) V-. =. acloies co Glowell) ; iscerscch ieee yes Valley*t ....... 722lF 6 View... <2. 5,632..D 6 Wahsatch ......ca,ce D7 
Black Rock .............. J} 4 Fort oaGe ee eee 525, KG Plymouth .......... 328.8 5 Wales ........0:++ ce. 219)... 
Blanding ......... 3,162 ..M11 Duchesnet .....: 621..F 10 LGIQTEGN 6.2. c 0 ccn eee G 5 MOTTA Fo aascreccsmiern 257..B 5 Wallsburg ......... ZA FT 
IMEI. o0.0ssscesen B 5 Fountain Logan. cscssns 42,670..B 6 Porterville. ...2.,......2) D 6 Washakle .......cme-+. 1 BOS 
BiGewelly...........50002. 9 Green ..foucee.s- 945..H 6 Long Valley ave iran ee Oe 8,402..H 8 Washington ...... 8,186..N 3 
1D CU 320 ..N 10 Francis............. 698 ..— 7 JuNCtON cor csse secs es M 5 Promontory ............. C 5 Washington 
Bluffdale* ........ 4,700.F 6 Freedom ................ H 6 LOW icccos aces ces eee E 4 Providence ...... 4377.5. GeaG Terrace ....... 8,551 ..D 6 
_ EDS. ae G11 ERSIRIBNMC 6 g:0is: 0070 css aisiaisie)- K 6 UT ol es SNe Cy 2 Provaee...... 0 105,166..F 6 Watts... cee. 7 
Bonetal ees. cs secctscsce. F 9 Fruit Heights’ ....4,701..—E 6 WT ls ne 7 3 Randlettt .......... 224 ..F 10 Wellington ....... 1,666 ..H 8 
Bothwell ................. a5 Brenan os sce 5: FS Demian oes rece sun: 234..K 6 Randolph°®......... 483..C 7 Wellsville ........ 2,728..C 6 
Boulder............ 180... 7 Gandy ence. ate. cess oe H 2 BY) = ccc ose tes B 2 Redmond.......... 788 ..1 6 Wendover ....... 1,537..E 2 
Bountiful ........ 47301 ..E 6 Garden City ........ 357..B 7 Lynndyl ............ is. 5 Richfield® ........ 6,847 .J 5 West 
Brian Head ........ .M 4 Garland .......... 1,943..8 5 MOSER |: owes i 2,855 ..F 10 Richmond........ 2,051 ..B 6 Bountiful ...... 4484..E 6 
Bridgeland .............. G 9 GAINISON occ eckss caanacens | 2 Magnat ......... 22,770 . 5 RicHVING’. ...sc.sccnesces D 6 West Jordan ....68,336..E 6 
Sigham City® ..17,411..C 6 SONNE 55.5 04502 « 965..G 6 Mammoth ............... Gms River Heights ....1,496..C 6 West Point ....... 6,033..D 6 
Bryce Canyon ........... M 5 BS cick tae eavuse nodeke G7 Manderfield ............. K 4 Riverdale ........ 7,656..D 6 West Valle 
BET VINGE .. .ceccsceeu... J 6 Glendale ........... 355..N 4 Manila? oo s.icnc cn - 308 ..D 10 Riversidet ......... 678..B 5 Cityen eee 108,896 ..E 6 
Caineville ............... K 7 Glenwood ......... 437.) 6 Manti° ........... 3,040.1 6 Riverton ........ 25,011 ..F 6 Westwater .............. 1 11 
DN Fore wis. cia s a G 2 GOSHEN cajersrle. . 874.G 6 Mantua ............ 791..C 6 Rockville .......... 247..N 3 Wheelon ................ B 6 
Cannonville ........ 148 ..M 5 COSnIMG MTs... 00mm eee G 2 Mapleton ........ 5,809 ..G 6 Roosevelt ........ 4,299 ..F 10 White City*t ...... S00 2 
Canyon Rim*t ...10,428..£ 6 Granite’t ......... 2,018 ..F 6 Marysvale ......... 381..K 5 ROSett@ ace cect B 3 Whiterockst ....... 341..F 10 
Carbonville.............. H 8 Granite Park ............. EG Maytield Ronadneanae 420.1 6 Round Willard..,........ 1,630..C 6 
Castle Dale® ..... 1,657...) 7 Grantsville .......: 6,015..6 5 Meadow ........... 254.jJ 5 Valley)... Bean: B 7 Woodlandt ........335..£ 7 
Castle Rock .............. D7 Green River ....... 973... 33 Meadowwville ............ B ? ROY cgay oa vane 32,885 ..D 6 Woodland 
Castle Valley ....... 349. 11 GENOME ais cece cade: E 10 Mendon ........... 896"..C*6 Rapysinn ose sence: M 5 WMilistce, . sasaayee. oa Gee 
BART dence inassctces H 8 Greenville ............... K 4 Mexican Hatt ....... 88 ..N 10 Rush Valley ........ 453..F 5 Woodruff .......... 194 Cc 7 
Cedar City ...... 20,527 ..M 3 Greenwich .............. K 6 Midvale ......... 27,029 ...E 6 Sage Cree Woods Cross ....6,419..E 6 
Cedar Fort ......... 341..F 5 Grouse Creek ........... B 2 Midway .......... elles UNCON Meteo ee: B 7 Woodside .........5.0a:- a9 
Cedar Hills* ...... 3,094 ..F 6 GIOVER on. <cce ices Aes: K 7 MAGI cos... 1... cai « Hie? St George® ..... 49,663 ..N 2 VOSE Sasa + 3x SOE 8B 3 
Centerfield....... 1,048.1 6 Gunlock iene cccear. N 2 Milford ........... 1451..K 4 Salduro Fr. cP ei. EZ ANG e sisteisleleiole ties vs ses ov eZ 


“Does not appear an map; key shaws general location. 

tCensus designated place—unincorporated, but recognized as a significant settled 
community by the U.5. Census Bureau. 

°Caunty seat. 

Source: 2000 census. Places withaut population figures are unincorporated areas. 
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238 Utah Visitors guide 
Saints) and the Tabernacle. The Mormon Tabernacle is 
famous for its choir and huge organ. The Mormon Tem- 


ple is not open to the general public. 

Each July, Utahns observe the 1847 arrival of Mormon 
pioneers in the Salt Lake Valley. Many Utah cities stage 
monism—Temple Square in Salt Lake City. It includes celebrations to commemorate the arrival. The symphony 
the majestic Mormon Temple (officially the Salt Lake season at the Salt Lake City Symphony Hall extends from 
Temple of the Church of Jesus Christ of Latter-day November to March. 


Millions of tourists visit Utah every year. The state's 
forests, mountains, lakes, rivers, and extensive parklands 
are excellent for boating, cycling, fishing, hiking, hunt- 
ing, sightseeing, skiing, and swimming. One of Utah's 
most popular places to visit is the center of Mor- 
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Bryce i i 
ryce Canyon National Park Mormon Temple in Salt Lake City’s Temple Square 
Places to visit 

Following are brief descriptions of som f i 

g are Scrip some of Uta - ity, i 
| Egy bleh p h’s many inter Trolley Square, in Salt Lake City, is a colorful center of restau- 
: g i : rants and shops in a remodeled trolley service area. The 
aan ee in Salt Lake City, is the restored home of square is a state historic site. 
righam Young. This stately, two-sto N i i 
aaa, g ) ry adobe house was built Nah pe monuments, and forests. Utah has five na- 
a2) tional parks—Arches, Bryce Canyon, Canyonlands, Capitol 

ete Salt Flats, near Wendover, are famous for automo- Reef, and Zion. The state shares Dinosaur and Hovenweep na- 

vile speed trials. The area has about 70 square miles (180 tional monuments with Colorado. Other Utah national monu- 

square kilometers) of flat salt beds that are as hard as cement. ments are Grand Staircase-Escalante, Cedar Breaks, Natural 


Bridges, Rainbow Bridge, and Timpanogos Cave. The Golden 
Spike National Historic Site is at Promontory. Utah shares Lake 
Powell and the Glen Canyon National Recreation Area with 


Great Salt Lake, near Salt Lake City, has water saltier than that 
of any ocean. 


Monument V. | -aste sr ; 
ph icant Wie 8 re has red sandstone for- Arizona. Three national forests lie entirely within Utah—Dixie, 
je ipl erie meters). In the ev ening, a for- Fishlake, and Uinta. Utah shares six national forests with bor- 
safe pole casts a shadow 35 miles (56 kilo- dering states. Ashley and Wasatch are shared with Wyoming 
as . : Cache and Sawtooth with Idaho, Caribou with idaho and 
- wan =< ‘ hemes line mountain ledges near Wyoming, and Manti-La Sal with Colorado. Lone Peak Nation- 
tg “i 7 f ! anab, Moab, Parowan, Price, and Vernal. al Wilderness Area is in Uinta and Wasatch national forests. 
+ teeth ni ings housed indians who lived in the Utah re- State parks. Utah has 45 state parks. For information on these 
g iundreds of years ago. | ; 
g parks, write to State Parks and Recreation, 1594 W. North 


Temple, Salt Lake City, UT 84114-5610. 


Utah 239 
Annual events 


January-April 
Sundance Film Festival in Park City (January); Easter Jeep Safari 
in Moab (April); St George Arts Festival (April). 


May-August 
Friendship Cruise in Green River (May); Reenactment of the 
Driving of the Golden Spike at Promontory (May 10); Straw- 
berry Days Festival in Pleasant Grove (June); The Scottish Festi- 
val in Salt Lake City (June); Utah Arts Festival in Salt Lake City 
(June); The Ute Stampede, with a professional rodeo and a car- 
nival, in Nephi (July); Mormon Miracle Pageant in Manti (July); 
Festival of the American West in Logan (July and August); 
Shakespearean Festival in Cedar City (July and August); Park 
City Arts Festival (August); Oktoberfest at Snowbird Resort 
southeast of Salt Lake City (August to October). 


September-December 
Utah State Fair in Salt Lake City (September); Fat Tire Mountain 
Biking Festival in Moab (October); Festival of Lights Parades at 
Lake Powell (November and December); Christmas at Temple 
Square in Salt Lake City (December); Ballet West, The Nut- 
cracker, Salt Lake City (December); Utah Oratorio Society, The 
: Messiah, at Symphony Hall in Salt Lake City (Sunday before 
Utah State University Christmas). 





Festival of the American West in Logan 


| 


Rainbow Bridge National 
Monument 
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Utah State Parks Salt Lake District, Bureau of Land Management 


Floating in the Great Salt Lake High-speed time trials on the Bonneville Salt Flats 


240 Utah Land and climate 


Land regions. Utah includes parts of three major 
land regions: (1) the Rocky Mountains, (2) the Basin and 
Range Region, and (3) the Colorado Plateau. 

The Rocky Mountains extend generally north and 
south across a large part of western North America. In 
Utah, two ranges of the Rocky Mountains—the Uinta and 
the Wasatch—form an angle in the northeast corner of 
the state. The Uinta Range extends westward from Colo- 
rado almost to Salt Lake City. It is the only major range 
of the Rocky Mountains that runs east and west. Several 
peaks in the Uinta Range are more than 13,000 feet 
(3,960 meters) high. Kings Peak, the highest point in 
Utah, rises 13,528 feet (4,123 meters) near the center of 
the range. Many lakes and flat-bottomed canyons in the 
Uinta Range were formed by glaciers that once covered 
the area. 

The Wasatch Range extends from Mount Nebo, near 
Nephi, northward into Idaho. The steep western side of 
this range rises 6,000 to 8,000 feet {1,800 to 2,400 meters) 
above the valleys that border it. The Wasatch Range also 
has many canyons. The canyons provide water and serve 
as recreation areas for the people in Utah's largest cities, 
just west of the mountains. Some of the canyons were 
glaciated (cut by glaciers). 

The Basin and Range Region covers parts of several 
states, including the western part of Utah. It is one of the 
driest regions in the United States. Small mountain 
ranges and broad basins cover the center of the region. 
Higher ranges and plateaus border it on the east and the 
west. Great Salt Lake lies in the northeast part of the re- 
gion. West and southwest of the lake is a barren area 
called the Great Salt Lake Desert. The desert has about 
4,000 acres (1,600 hectares) of flat salt beds that are as 
hard as concrete. 

The extreme southwestern corner of Utah's Basin and 
Range Region is the lowest and warmest area. It is 
known as Utah's Dixie. The early settlers grew cotton 
and grapes there. 

The Colorado Plateau stretches over parts of Utah, 
Arizona, Colorado, and New Mexico. It covers most of 
the southern and eastern sections of Utah. This region 
consists of broad, rough uplands cut by deep canyons 
and valleys. High plateaus in the western part of the re- 
gion include the Aquarius, Fish Lake, Markagunt, Paun- 
sagunt, Pavant, Sanpitch, Sevier, and Tushar. These pla- 
teaus have elevations of more than 11,000 feet (3,350 
meters). The famous Bryce, Cedar Breaks, and Zion 
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Flaming Gorge National Recreation Area is located in the 
Rocky Mountains region of northeastern Utah. The Green River 
cut this spectacular gorge through the Uinta Range. 


Land regions of Utah 


ROCKY MOUNTAINS 


BASIN AND 
RANGE REGION 


COLORADO 


PLATEAU 
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242 Utah 


canyons are in this area. The Henry Mountains rise west 
of the Colorado River, and the Abajo and La Sal moun- 
tains are east of the river. Utah's southeastern corner 
meets the corners of Arizona, New Mexico, and Colo- 
rado. This is the only point in the United States where 
four states meet (see Arizona (picture: Four states meet 
at Four Corners)). 

Rivers and lakes. The uses of Utah’s rivers include 
providing irrigation for great stretches of farmland that 
otherwise would be desert. The Colorado River and its 
main tributary, the Green River, are the largest rivers in 
the state. These rivers and their many branches drain the 
eastern half of Utah. The Snake River of Idaho and its 
branches drain Utah's northwest corner. The Bear, 
Provo, and Weber rivers begin in the Uinta Range and 
flow through the Wasatch Range into Great Salt Lake. 
The Sevier is the chief river of south-central Utah. It be- 
gins in the Paunsagunt Plateau and flows north, then 
bends to the southwest. Most of the Basin and Range 
Region, which extends across several Western states, 
has no outlet to the sea. It is the largest area of interior 
drainage in the United States. 

Thousands of years ago, a huge body of fresh water 
covered parts of Utah. Scientists have named this an- 
cient sea Lake Bonneville. The Bonneville Salt Flats, in 
the middle of the Great Salt Lake Desert, cover part of 
the bed of Lake Bonneville. Great Salt Lake and Utah 
Lake are also part of what remains of Lake Bonneville. 
Great Salt Lake is the largest natural lake west of the 
Mississippi River. The water in Great Salt Lake is saltier 
than ocean water. Great Salt Lake is salty because its wa- 
ters are not drained by outflowing streams. Instead, 
some of the water evaporates and leaves salt deposits 
behind. When heavy precipitation occurs, the lake ex- 
pands in area, often causing floods. The Jordan River 
drains Utah Lake and keeps its waters fresh. Utah Lake 
and Bear Lake, which Utah shares with idaho, are impor- 


Average January temperatures 


Utah has short, mild winters. The coolest 
temperatures are concentrated in the 
northeastern part of the state. 
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Average July temperatures 


Utah has long, warm summers. The 
northeast and south-central areas have 
the coolest summertime temperatures. 


Below 70 at Below 21 





tant reservoirs in which irrigation waters are stored. 
Many small lakes lie in the Boulder, Uinta, and Wasatch 
mountains. 

Deserts cover about a third of Utah. Few plants can 
grow in these deserts because of the lack of rainfall. The 
Great Salt Lake Desert lies west and south of Great Salt 
Lake. Other deserts include the Sevier Desert in west- 
central Utah, and the Escalante Desert in the southwest- 
ern part of the state. 

Plant and animal life. Forests cover about 30 per 
cent of Utah. The forest land is found in the mountains. 
Common trees include aspens, firs, junipers, pines, and 
spruces. Many kinds of grasses, shrubs, and wild flow- 
ers grow in the mountains. The dry sections of the state 
have cactus, creosote bush, greasewood, mesquite, and 
shadscale. The state's wetter sections have grasses and 
sagebrush. 

Common small animals in Utah include badgers, 
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Average yearly precipitation 


Utah has a dry climate. Precipitation is the 
lowest in the desert areas and the highest 
in the mountain ranges. 
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foxes, martens, muskrats, rabbits, ringtails, skunks, and 
weasels. Among the larger animals are black bears, bob- 
cats, coyotes, lynxes, and mountain lions. The mule deer 
is the most common game animal. Buffaloes, elks, 
moose, and pronghorns are also found in the state. 
Ducks, geese, grouse, pheasants, and quail are common 
game birds of Utah. The state has such reptiles as 
lizards, toads, tortoises, and several kinds of snakes. 
Trout is the state’s most common fish. Other fish that are 
found in Utah include bass, catfish, graylings, perch, and 
whitefish. 

Climate. Average July temperatures in Utah range 
from 60 °F (16 °C) in the northeast to 84 °F (29 °C) in the 
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southwest. January temperatures average 20 °F (—7 °C) in 
the north part of the state and 39 °F (4 °C) in the south- 
west. Utah's record high temperature, 117 °F (47 °C), oc- 
curred on July 5, 1985, at St. George. The lowest temper- 
ature was —69 °F (—56 °C), recorded at Peter's Sink on 
Feb.4, #985. 

Yearly precipitation (rain, melted snow, and other 
moisture) varies from less than 5 inches (13 centimeters) 
in the Great Salt Lake Desert to up to 50 inches (130 cen- 
timeters) in the mountains of the northeast. The south- 
west gets little snow, but Alta, a ski area near Salt Lake 
City, receives more than 400 inches (1,000 centimeters) 
a year. 


Economy 


Service industries play a leading role in Utah’s econo- 
my. Taken together, they account for the largest part of 
the gross state product—te total value of all goods and 
services produced in a state in a year. Manufacturing, 
mining, and agriculture are other important economic 
activities. The U.S. government owns about two-thirds of 
the state's land. 

Natural resources of Utah include rich mineral de- 
posits, and mountain and valley soils. 

Minerals. Coal, natural gas, petroleum, and uranium 
are found in the Colorado Plateau. Petroleum and gas 
are also found in northeastern Utah. The state also has 
some of the nation’s richest deposits of oil shale and tar 
sands. Bingham Canyon, near Salt Lake City, has rich de- 
posits of copper, gold, molybdenum, and silver. Impor- 
tant deposits of gold and silver also lie near Utah Lake 
and in Iron County. Great Salt Lake serves as a source of 
magnesium and several salts. Utah also has clays, lime- 
stone, and sand and gravel. 

Soils of Utah are generally poor for farming. Most of 
the mountain soils are poorly developed. Valley soils are 
often mixtures of sand, gravel, and clay carried down by 
mountain streams. Where water is available, these valley 
soils can produce good crops. 

Service industries account for the greatest portion 
of the gross state product of Utah. Most of the service 
industries are concentrated in the metropolitan areas. 

Community, business, and personal services form the 
leading service industry in Utah in terms of the gross 
state product. This industry is also the state's leading 
employer. It consists of a wide variety of establishments, 
including private health care, hotels and ski resorts, law 
firms, engineering companies, and repair shops. Novell, 
Inc., a leading developer of computer software, is head- 
quartered in Provo. 

Finance, insurance, and real estate rank second 
among Utah’s service industries in terms of the gross 
state product. Real estate benefits from the state’s rapid 
population growth, which has resulted in the develop- 
ment of many new homes and office buildings. Salt Lake 
City is the state’s chief financial center. The city is the 
home of First Security, a large banking company. Sever- 
al credit card companies have large operations in Utah. 

Wholesale and retail trade rank third among the 
state's service industries. The wholesale trade of food 
products, mined products, and motor vehicles is impor- 
tant in Utah. Major retail businesses include automobile 


dealerships, discount stores, grocery stores, and restau- 
rants. 

Government ranks fourth among Utah's service indus- 
tries. Government services include the operation of mili- 
tary installations, public schools, and public hospitals. 
Hill Air Force Base is one of Utah's leading employers. 

Transportation, communication, and utilities form the 
fifth-ranking service industry in Utah. Airlines, railroads, 
and trucking firms are the chief kinds of transportation 
companies in the state. Telephone companies are the 
major part of the communications sector. Utilities pro- 
vide electric power, gas, and water. More information 
about transportation and communication appears later 
in this section. 

Manufacturing. Goods made in Utah have a value 
added by manufacture of about $12 billion annually. Val- 
ue added by manufacture represents the increase in val- 
ue of raw materials after they have been turned into fin- 
ished products. 

Transportation equipment is the leading type of prod- 
uct manufactured in Utah in terms of value added by 
manufacture. Utah's largest transportation equipment 
plants are located near Brigham City and Salt Lake City. 
These facilities manufacture solid rocket propulsion sys- 


Production and workers by economic activities 


Padcent Employed workers 

of GSP” Number Percent 
Economic activities produced ofpeople of total 
Community, business, 

& personal services 20 386,200 29 
Finance, insurance, 

& real estate 17 114,700 9 
Wholesale & retail trade 16 284,600 21 
Manufacturing 15 139,900 11 
Government 14 191,900 15 
Transportation, communi- 

cation, & utilities 9 64,200 5 
Construction 6 91,500 Z 
Mining 2 9,200 1 
Agriculture 1 30,900 2 
Total 100 1,313,100 100 


“GSP = gross state product, the total value of goods and services produced In a year. 
Figures are for 1998, 

Sources: World Book estimates based on data trom the U.S. Bureau of Economic Analysis 
and U.S, Bureau of Labor Statistics. 
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Economy of Utah 


This map shows the economic uses of land in Utah and where 
the state's leading farm and mineral products are produced. Ma- 
jor manufacturing centers are shown in red. 
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tems for spacecraft and weapons systems, and air bags 
for motor vehicles. 

Computer and electronic products rank second. Com- 
munication equipment, computer microchips, and sci- 
entific instruments are the major products of this rapidly 
growing sector. Nearly all of Utah's electronic equip- 
ment is made in the Salt Lake City and Ogden areas. 

Processed foods and beverages rank third among 
Utah's manufactures. These products include dairy prod- 
ucts, baked goods, meat products, and snack foods. 

Other products manufactured in Utah include chemi- 
cals, fabricated metal products, and primary metals. 
Pharmaceuticals and cleaning products are the state's 
leading chemical products. Sheet metal and other struc- 
tural metals are the leading type of fabricated metal 
products. Steel, aluminum, and copper are important 
metals produced in the state. 

Mining. Utah's most valuable mined product is petro- 
leum. Most of the state’s petroleum comes from Duch- 
esne, San Juan, and Uintah counties. Copper is Utah’s 
second most valuable mined product. A huge copper 
mine lies near Salt Lake City. Utah's coal is known for its 
low sulfur content. Carbon, Emery, and Sevier counties 
supply nearly all the state’s coal. Southeastern Utah pro- 
duces large amounts of natural gas. Thi: 


gion also has 


important uranium deposits. Tooele County has a gold 
mine, and Iron County has a large silver mine. 

Uintah County is the nation’s only producer of 
gilsonite, a solid form of asphalt. The water of the Great 
Salt Lake is used to produce magnesium and natural 
salts. Utah is a top producer of molybdenum and potas- 
sium salts. Nearly every county in the state produces 
sand and gravel. The state's other mined products in- 
clude clays, gemstones, gypsum, and phosphate rock. 

Agriculture. Utah has about 15,000 farms. Farmland 
covers about a fifth of the state. Most of Utah's cropland 
is irrigated. 

Livestock and livestock products provide about 70 
percent of the state's total farm income. Beef cattle and 
milk are the leading farm products. Dairy farms lie in the 
fertile areas east of the Great Salt Lake. Beef cattle are 
also raised in this region, as well as in south-central 
Utah. Turkeys also rank among the state's leading farm 
products. Utah farmers also produce eggs and raise 
hogs and sheep. Utah ranks among the nation’s leading 
sheep-raising states. 

Crops account for about 30 percent of Utah's farm in- 
come. Most of the crops are grown in the north-central 
part of the state. Hay, Utah's leading crop, is used mainly 
as feed for the state's beef and dairy cattle. Wheat, bar- 
ley, and corn rank next in importance. Fruits grown in 
the state include apples, peaches, and pears. Potatoes 
are the most important vegetable grown in Utah. Green- 
house and nursery products are also an important part 
of Utah's agriculture. These products include such 
plants as potted flowers and ornamental shrubs. 

Electric power. About 95 percent of Utah's electric 
power comes from coal-fired steam plants in Emery, 
Juab, and Uintah counties. Most of the remaining elec- 
tric power is produced by hydroelectric plants. 

Transportation. The first transcontinental railroad 
system in the United States was completed in Utah on 
May 10, 1869. On that date, the Central Pacific and Union 
Pacific railroads were joined at Promontory. 

Today, about 10 rail lines provide freight service, and 
passenger trains link major Utah cities to major cities in 
other states. A light rail system serves the greater Salt 





Thiokol Propulsion 
Manufacturing of transportation equipment is a leading indus- 
try in Utah. These workers at a plant that manufactures rocket en- 
gines oversee the mixing of propellant (fuel) for spacecraft. 





Lake City area. Utah has about 43,000 miles (69,000 kilo- 
meters) of roads. The largest commercial airport in Utah 
is in Salt Lake City. 

Communication. Utah's first newspaper, 7he Deseret 
News, was established in Salt Lake City in 1850. Today, 
the state has about 55 newspapers and 30 periodicals. 
The largest newspapers are The Deseret News and The 
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Salt Lake Tribune, both of Salt Lake City, and the Stand- 
ard-Examiner of Ogden. The state's first radio station, 
KZN (now KSL), began broadcasting in Salt Lake City in 
1922. In 1948, Utahss first television station, KTVT (now 
KTVX-TV), began operating. Today, Utah has about 75 ra- 
dio stations and 10 TV stations. Cable TV systems and In- 
ternet providers serve many Utah communities. 


Government 


Constitution. Utah adopted its constitution in 1895, 
the year before it became a state. Constitutional amend- 
ments (changes) may be proposed by the state legisla- 
ture or by a constitutional convention. An amendment 
proposed by the Legislature must receive the approval 
of two-thirds of the members of each house. The 
amendment must then be approved in a general elec- 
tion by a majority of the people voting on the issue. 

Before a constitutional convention can meet, it must 
be approved by two-thirds of the members of each 
house of the Legislature. It must then be approved by a 
majority of the voters in a general election. Amend- 
ments proposed by a constitutional convention must re- 
ceive a majority of the votes cast in a general election. 

Executive. The governor of Utah is elected to a four- 
year term. Other executive officials—also elected to four- 
year terms—include the attorney general, lieutenant 
governor, state auditor, and state treasurer. The gover- 
nor and the other elected executive officials may serve 
any number of terms, but they may not serve for more 
than 12 consecutive years. 

The governor appoints various state officials who are 
not elected, including the executive directors of various 
state departments and members of state boards. Most 
of the appointments must be approved by the Senate. 

Legislature of Utah consists of a 29-member Senate 
and a 75-member House of Representatives. Members 
of both houses are elected from districts drawn up ac- 
cording to population. State senators serve four-year 
terms and state representatives serve two-year terms. 
They may not serve for more than 12 consecutive years. 

The Legislature meets annually on the third Monday 
in January. Regular sessions of the Legislature last 45 
days. The governor may call special sessions of the Leg- 
islature. These special sessions may not last more than 
30 days. 

Courts. Utah's highest court is the state supreme 
court. This court has five justices. The state’s court of ap- 
peals has seven judges. Utah is divided into eight judi- 
cial districts. Each district has one or more district court 
judges, depending on population. Other Utah courts in- 


| Clude juvenile courts and municipal courts. 


The governor appoints the judges of the supreme 
court, court of appeals, district courts, and juvenile 
courts, with the advice and approval of the Senate. 


_ These judges periodically run for reelection to continue 


| 


in their posts. 

Local government. Most of Utah's 29 counties are 
managed by a three-member board of county commis- 
sioners. Two of the members of each board are elected 


_ to four-year terms. The third member is elected for two 


_ years. The board is responsible for county affairs and for 


supervising county departments and officers. In most 


other counties, the executive and legislative responsibil- 
ities are separated. The government consists of a county 
executive and county council. 

All other county officers are elected to four-year 
terms. They include an assessor, attorney, auditor, clerk, 
recorder, sheriff, surveyor, and treasurer. In some coun- 
ties, some of these offices are combined. 

Municipalities in Utah are divided into four classes, 
according to population. These classes are: (1) first-class 
cities, (2) second-class cities, (3) third-class cities, and (4) 
towns. First-class cities have 100,000 or more people. 
Second-class cities have between 60,000 and 99,999 peo- 
ole. Third-class cities have between 800 and 59,999 peo- 
ple. Towns have fewer than 800 people. 

Any city or town may use a council-manager or a may- 
or-council form of government if it elects to do so. Oth- 
erwise, first- and second-class cities use the commis- 
sioner form of government, third-class cities have a 
mayor-council form, and towns are governed by a town 
council. The state Constitution gives municipalities the 
right to adopt their own charters. This right is called 
home rule, but few Utah municipalities have used it. 

Revenue. Taxes account for about half of the state 
governments general revenue (income). Most of the rest 
comes from federal grants and other U.S. government 
programs, and charges for government services. A gen- 
eral sales tax and a personal income tax make up most 
of the tax revenue. Taxes on motor fuels and corporate 
income are also important sources of tax revenue. 

Politics. Political strength in Utah has been fairly 
evenly divided between the Democratic and Republican 
parties. About an equal number of Democrats and Re- 
publicans have served as governor. For Utah's electoral 
votes and voting record in presidential elections, see 
Electoral College (table). 


The governors of Utah 

Party Term 
Heber M. Wells Republican 1896-1905 
John C. Cutler Republican 1905-1909 
William Spry Republican 1909-1917 
Simon Bamberger Democratic 190771921 
Charles R. Mabey Republican 1921-1925 
George H. Dern Democratic 1925-1933 
Henry H. Blood Democratic 1933-1941 
Herbert B. Maw Democratic 1941-1949 
J. Bracken Lee Republican 1949-1957 
George D. Clyde Republican io7-1So5 
Calvin L. Rampton Democratic 1965-1977 
Scott M. Matheson Democratic 1977-1985 
Norman H. Bangerter Republican 1985-1993 
Michael O. Leavitt Republican 1993; 
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indian days. Indians probably lived in the Utah re- 
gion several thousand years ago. The Anasazi, one of the 
early Indian groups, made their homes in pueblos and 
in cliff dwellings. Another early Indian group, the Fre- 
mont, lived in pit houses, dwellings dug into the 
ground. The Navajo arrived in the Utah region before 
the 1700's, and now occupy large areas in southeastern 
Utah. White explorers who reached the Utah region in 
the late 1700's found four major groups of tribes—the 
Gosiute, Paiute, Shoshone (Snake), and Ute. 

Early exploration. In 1765, a Spanish expedition led 
by Juan Maria de Rivera reached what is now southeast- 
ern Utah. In 1776, while American colonists were fight- 
ing for their independence from Britain, two Spanish 
Franciscan friars led an expedition into the Utah region. 
They were Silvestre Velez de Escalante and Francisco 
Atanasio Dominguez. The friars reached Utah Lake. 
Later, a few other Spaniards visited the region. But 
Spain was not interested in setting up colonies there. 
The first Americans to visit the region probably crossed 
what is now northern Utah in 1811 and 1812. They were 
part of a fur trading expedition. 

Jim Bridger, a famous scout, was probably the first 
white person to see Great Salt Lake. He reached its 
shores during the winter of 1824-1825. Bridger tasted 
the salty water, and thought he had found an ocean. 
Hundreds of fur trappers and traders soon came to the 
area from Taos, New Mexico; St. Louis, Missouri; and 
British posts in what are now Montana and Washington. 
By 1830, travelers were crossing central Utah to get 
from Santa Fe, New Mexico, to Los Angeles. 

The Mormons were Utah's first permanent white set- 
tlers. This religious group belonged to the Church of 
Jesus Christ of Latter-day Saints. Joseph Smith estab- 
lished the church in Fayette, New York, in 1830. Brigham 
Young became leader of the Mormons after Smith's 
death in 1844. The Mormons were persecuted nearly 
everywhere they went. They traveled to Ohio, Missouri, 
and Illinois in search of religious freedom. In 1846, 
Young led a group of his people west. They reached the 
Great Salt Lake region in 1847, and Young settled there. 
He planned communities for all his followers. See Mor- 
mons. 

Many groups of Mormons settled in the valleys of 
north-central Utah. They irrigated the valleys and made 
farming productive. In the late 1840's, swarms of grass- 
hoppers invaded the valleys and threatened to ruin the 
settlers’ crops. But sea gulls from Great Salt Lake ate the 
grasshoppers. The sea gull later became the state bird, 
and a monument was built in Salt Lake City to honor the 
gulls. The kind of grasshopper that attacked the settlers’ 
crops became known as the Mormon cricket. 

In 1849, the Mormons established their Perpetual Em- 
igrating Fund. This fund helped bring to Utah many 
Mormons who could not pay for the trip. The fund oper- 
ated for about 40 years. It brought about 80,000 Mor- 
mons to Utah, including many from Denmark, England, 
Norway, Scotland, Sweden, and Wales. 

Indian relations. Relations between the Mormons 
and the Indians were peaceful at first. But some of the 
Indians resented the settlers who had taken their land. 
Beginning in 1853, a Ute chief named Walker led attacks 
against several Mormon settlements. These attacks were 
known as the Walker War. In 1854, Brigham Young per- 


History 


suaded Walker to end the attacks. For several years, the 
settlers and Indians lived peacefully. Another Ute chief, 
Black Hawk, led an uprising against the Mormon settlers 
in 1865. The attack started the Black Hawk War. Other 
tribes joined in the fighting. Many Mormons and Indi- 
ans were killed. The settlers suffered losses of over $1 
million and the Indians lost control to nearly all their 
tribal lands. Black Hawk and his followers agreed to 
peace terms in 1867, but other Indians made occasional 
raids until late 1872. Most of the Ute settled on a reser- 
vation in the Unita Basin. Bannock and Shoshone raids 
in northern Utah and southern Idaho continued until 
1863, when U.S. Army forces under General Patrick E. 
Connor defeated them in the Battle of Bear River in 
southeastern Idaho. 

Territorial days and statehood. The Utah region 
belonged to Mexico when the Mormons first arrived in 
1847. At the time, the United States and Mexico were 
fighting the Mexican War (1846-1848). The United States 
won the war and acquired from Mexico a large area of 
land, including the Utah region. 

In 1849, the Mormons established the State of Des- 
eret. They set up a temporary government with Brigham 
Young as governor. Church leaders filled other govern- 
ment offices. The settlers adopted a constitution and 
asked to be admitted to the Union. But Congress was 
engaged ina bitter debate over the question of slavery 
in the United States. This debate resulted in the Com- 
promise of 1850. Part of the compromise established the 
Utah Territory, with Young as the first territorial gover- 
nor. The territory extended far to the east and west of 
present-day Utah. See Compromise of 1850. 

Between 1849 and 1895, Utah asked several more 
times to be admitted to the Union. But Congress refused 
to admit Utah because of the Mormon practice of polyg- 
amy (one man having more than one wife). Perhaps 20 
percent of Utah's families were polygamous. 

President James Buchanan wanted to take control of 
the Utah Territory away from the Mormons. In 1857, he 
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Ancient cliff dwellings are preserved in Canyonlands National 
Park. The Anasazi Indians built many such homes in the South- 
western United States between A.D. 1000 and 1300. 
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Brigham Young led a group of Mormons west 
in search of religious freedom and arrived at the 
site of Salt Lake City on July 24, 1847. 









The Utah, or Mormon, War began in 1857 when 
President James Buchanan appointed a territorial 
governor to replace Brigham Young. Troops were 
sent to enforce the appointment. 


Uranium was discovered 

; near Moab in 1952. People 
came to Utah from all over 
| the country hoping to 

~ “strike it rich.” 


The Flaming Gorge Dam, be/ow, the Glen Can- 
yon Dam, and many smaller dams completed in 
the 1960's brought industrial growth to Utah. 





The first transcontinental tele- 


graph line in the United States was 
completed at Salt Lake City on Oct. 





24, 1861. 
Important dates in Utah WORLD BOOK illustrations by Kevin Chadwick 
1776 Silvestre Velez de Escalante and Francisco Atanasio 1890 Mormons in Utah were advised by their church to 
Dominguez made the first far-reaching exploration of give up polygamy. Polygamy was prohibited after 
the Utah region. 1904. 


1824-1825 Jim Bridger probably was the first white person 1896 Utah became the 45th state on January 4. 


to see Great Salt Lake. 1913 The U.S. Bureau of Reclamation completed the Straw- 
1847 Brigham Young and the first Mormon pioneers ar- berry River reservoir, the state's first large reclama- 
rived in the Great Salt Lake region. tion project. 
1848 The United States won the Utah area from Mexico. 1952 Rich uranium deposits were found near Moab. 
1849 The Mormons created the State of Deseret, and 1959 Utah became an important missile-producing state. 
adopted their first constitution. 1964 Flaming Gorge and Glen Canyon dams were com- 
1850 Congress established the Utah Territory. pleted. 
1860-1861 The pony express crossed Utah. 1967 Construction began on the Central Utah Project, a 
1861 Telegraph lines met at Salt Lake City, providing the program to provide water for Utah's major growth 
first transcontinental telegraph service. areas. 
1869 The first transcontinental railroad system was com- 1996 Utah marked the centennial! (100th anniversary) of its 


pleted at Promontory. statehood. 
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appointed Alfred Cumming of Georgia as territorial gov- 
ernor, in place of Brigham Young. Buchanan sent federal 
troops to enforce the appointment. This period became 
known as the Utah, or Mormon, War. The soldiers 
marched toward Utah, stopping along the way during 
the winter of 1857-1858. In September 1857, a group of 
Mormons and their Indian allies attacked a party of 
about 140 travelers from Arkansas and Missouri passing 
through Utah. It was rumored among the Mormons that 
these travelers, who openly opposed Mormonism, had 
been responsible for the death of Joseph Smith. The at- 
tackers murdered most of the travelers. Only a few small 
children were permitted to live. The incident became 
known as the Mountain Meadows Massacre. 

The federal troops arrived in Utah in the spring of 
1858. The war ended shortly afterward, though the 
troops stayed three years. Bad feeling between the Mor- 
mons and the soldiers existed throughout this period. 
Brigham Young was no longer territorial governor, but 
he remained the real leader of the Mormons. The troops 
left Utah when the Civil War began in 1861. 

During the 1860's, Utah's boundaries were changed 
several times. Parts of the territory were given to Ne- 
vada, Colorado, and Wyoming. Congress established 
Utah's present boundaries in 1868. 

The pony express began carrying mail on April 3, 
1860. Pony express riders crossed Utah on their journeys 
between St. Joseph, Mo., and Sacramento, Calif. On Oct. 
26, 1861, the operators of the pony express announced 
the closing of the express. Two days earlier, telegraph 
lines from Washington, D.C, and from San Francisco 
had met in Salt Lake City. This was the nation’s first trans- 
continental telegraph. It provided a link between the 


The first transcontinental railroad system in the 
onlory. Central Pacific and Union Pacific officials dro 
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uted States was completed in 1869 in Prom- 
in the last spike. 


eastern and western sections of the United States, and 
so the pony express was no longer needed. 

In 1862, Congress passed a law forbidding polygamy. 
That same year, federal troops were again sent to Utah, 
under the command of Colonel Patrick E. Conner. Con- 
ner was interested in mining, and he encouraged his 
troops to prospect for minerals. In 1863, gold and silver 
were discovered in Bingham Canyon. Conner sent out 
word of the discovery. He hoped that a mining boom 
would bring a flood of non-Mormons into Utah and re- 
duce Mormon control of the territory. But profits from 
Utah's minerals were small during the 1860's, mostly be- 
cause of transportation problems. Few prospectors 
came to the territory. By the 1870's, however, many min- 
ing companies were operating in Utah. 

Plans for a transcontinental railroad had first been 
made during the 1850s. In 1863, the Central Pacific Rail- 
road began building eastward from Sacramento, and 
the Union Pacific built westward, starting in Omaha, 
Neb. The two lines met at Promontory, Utah, on May 10, 
1869. A railroad-building boom soon began in Utah. 

During the 1880's, federal courts began enforcing fed- 
eral laws against polygamy. About 1,000 Mormons were 
fined and sent to prison. A law passed in 1887 permitted 
the U.S. government to seize church property of the 
Mormons for use by public schools. In 1890, Wilford 
Woodruff, the church president, advised the Mormons 
to give up polygamy, which the church prohibited after 
1904. 

In 1895, Utah submitted a new constitution to the U.S. 
Congress. The Constitution outlawed polygamy and pre- 
vented control of the state by any church. Utah was ad- 
mitted to the Union as the 45th state on Jan. 4, 1896. 
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The early 1900's brought expansion of the railroad 
construction that had begun after the Civil War. The rail- 
roads opened new markets for Utah's farm and mining 
products. Utah farmers increased livestock operations, 
and beef cattle and sheep became important products. 
Surface mining methods were introduced in Bingham 
Canyon in 1906. The state’s copper production increased 
greatly. A huge federal irrigation project on the Straw- 
berry River, completed in 1913, increased the amount of 
Utah's irrigated farmland. 

Large smelters were built in the Salt Lake Valley dur- 
ing the early 1900's, and Utah's smelting industry grew. 
After the United States entered World War | in 1917, 
Utah mines supplied the Allies with large supplies of 
nonferrous metals (metals containing no iron). 

Utah was hit hard by the Great Depression of the 
1930's. The mining industry suffered. Farm prices 
dropped. Utah had one of the nation’s highest percent- 
ages of unemployed workers. The state's economy im- 
proved in the late 1930's when the depression eased. 

The mid-1900's. Utah's manufacturing and mining in- 
dustries prospered during World War II (1939-1945). Af- 
ter the war, the government increased its activities in 
Utah. Military installations established during the war 
were expanded. In the 1950's, missile plants were built in 
Brigham City, Ogden, and Salt Lake City. By 1959, the 
state had become a center of missile production. 

During the 1950's and 1960's, Utah changed from an 
agricultural to an industrial state. The manufacture of 
steel products became an important industry. In 1952, a 
rich uranium deposit was discovered near Moab. Oil 
and gas fields were developed in eastern and southeast- 
ern Utah. In the early 1960's, the construction of Flaming 
Gorge Dam, Glen Canyon Dam, and many smaller dams 
brought further industrial growth. 

Tourism became an important industry in the state 
during the 1950's and 1960's. An increase in the number 
of urban residents led to demands for more recreational 
facilities, and development of outdoor recreation areas 
in the state boomed. Ski resorts in the Wasatch Moun- 
tains attracted visitors from throughout the nation. 

During the 1960's, the Utah economy suffered a series 
of setbacks. The need for missile parts produced in the 
state declined in 1963, and the value of Utah's missile in- 
dustry fell. A slump in mineral prices caused the value of 
the state's mineral products to drop. 

The cost of operating Utah’s schools soared between 


_ the late 1940's and early 1960's. In 1963, Utah educators 


requested an additional $25 5 million in state aid to edu- 
cation. The Legislature provided $11 million. Governor 
George D. Clyde then set up a commission to examine 
Utah's educational needs. In 1964, the commission 


_ urged that aid to education be increased by another $6 


| 
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million. Clyde refused to approve the increase because 
he felt it would cripple the state's economy. 

The National Education Association (NEA) urged 
teachers throughout the United States not to accept jobs 
in Utah until the problem was solved. Never before had 
U.S. educators organized a protest against an entire 
state. In 1965, the Legislature increased school aid by 
$25 5 million over a two-year period. The NEA then end- 
ed its protest. 

During the 1960's, environmenta! concerns received 
increased attention in Utah. In 1968, nerve gas being 
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Morton Thiokol, Inc. 


Rocket testing is conducted at the Morton Thiokol! plant in 
Brigham City. The huge rocket shown here is a booster for the 
space shuttle. The rocket burns a solid propellant. 


tested in western Utah by the U.S. Army accidentally poi- 
soned about 6,000 sheep. Utahns demanded an end to 
the testing and storing of such chemicals in the state. In 
addition, the Utah Legislature set up a statewide pro- 
gram in 1969 to fight increasing air pollution. 

The late 1900's. A nationwide oil shortage during the 
early 1970's led to increased coal production in Utah. 
Also, several oil companies invested millions of dollars 
to lease federally owned oil-shale land in Utah. But in 
the late 1970's, the high cost of producing oil from shale 
rock and concern over possible pollution problems de- 
layed the development of Utah's oil-shale resources. 

Utah's economy began to broaden its base in the 
1980's. Service industries and tourism expanded, and 
computer software businesses developed in the state. 
Some industries suffered, but—overall—diversity led to 
economic progress in the 1980's and into the 1990's. 

Recent developments. Utah faced the need to in- 
crease the supply of water to the part of the state with a 
high rate of population and industrial growth. In 1967, 
workers had begun construction of the Central Utah 
Project to divert water from other parts of the state to 
the places in need. Many communities benefited from 
the project, and work on the huge undertaking contin- 
ued into the early 2000's. 

Utah faced other challenges. Conservationists and 
other residents in Utah remained locked in disputes re- 
garding land use. Conservationists argued that part of 
Utah's desert and mountain areas must be preserved. 
Other residents favored using the land for power plants, 
mining, and other purposes. Education costs remained a 
problem in Utah. Because of the Mormon emphasis on 
education, Utahns average more years in school than 
people in any other state, leading to high costs. 

Thomas G. Alexander and George F. Hepner 
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Arches National Park Rainbow Bridge National 


Bryce Canyon National Park Monument 
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Colorado River Great Salt Lake Rocky Mountains 


Great Basin Desert Wasatch Range 
Great Salt Lake Lake Powell 
Outline 
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A. Population C Libraries 
B. Schools D. Museums 


Il. Visitor’s quide 

A Places to visit 

B. Annual events 
ill. Land and climate 


A. Land regions D. Plant and animal life 
B. Rivers and lakes E. Climate 
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IV. Economy 
A. Natural resources E. Agriculture 
B. Service industries F. Electric power 
C Manufacturing G. Transportation 
D. Mining H. Communication 
V. Government 
A. Constitution E. Local government 
B. Executive F. Revenue 
C Legislature G. Politics 
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Questions 


What lake once covered most of present-day Utah? What two 
lakes are remnants of that body of water? How do they differ? 

What historic event occurred at Promontory in 1869? 

What event ended the pony express? 

Why did the Mormons come to Utah? Who was their leader? 

What are some of Utah's manufactured products? 

Where is the Seagull Monument? Why was it built? 

What is Utah's most valuable mineral? 

What two features of Utah's 1895 Constitution helped the territo- 
ry be admitted to the Union? 

What is unusual about the drainage of the Great Basin and 
Range Region of Utah? 
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Level Il 


Poll, Richard D., and others, eds. Utah’s History. Rev. ed. Ut. State 
Univ. Pr., 1989. 


Verdoia, Ken, and Firmage, Richard. Utah: The Struggle for State- 





hood. Univ. of Ut. Pr., 1996. 

Weir, Bill, and McRae, W. C. Utah Handbook 6th ed. Avalon 
Travel, 2001. A travel book. 

White, Jean B. Utah State Constitution: A Reference Guide. 
Greenwood, 1998. 


Utah, University of, is a state-supported coeduca- 
tional university in Salt Lake City, Utah. It has colleges of 
engineering, fine arts, health, humanities, law, mines 
and mineral industries, nursing, pharmacy, science, and 
social and behavioral science. The University of Utah 
also has a college and graduate school of business; 
graduate schools of architecture, education, and social 
work; a school of medicine; and a division of continuing 
education. Courses lead to bachelor’s, master’s, and doc- 
tor's degrees. The university was founded in 1850 as the 
University of Deseret. It received its present name in 
1892. Critically reviewed by the University of Utah 

Utamaro, OO tah MAH raw (1753-1806), was a leading 
Japanese printmaker. He turned public taste in the direc- 
tion of bold drawing, striking poses, and unusual color 
contrasts. Utamaro’s beautiful women or pairs of lovers 
are tall and graceful. He often showed them only from 
the waist up, and drew faces and hands with great ele- 
gance under masses of jet-black hair. Toward the end of 
his life, Utamaro turned for novelty to exaggerations and 
distortions, which some of his followers carried even 
further. Utamaro was born in Kawagoe, Japan. 

Robert A. Rorex 

See also Japanese print (picture). 

Ute Indians, yoot are a tribe of the western United 
States. According to the 2000 U.S. census, there are 
about 7,000 Ute. They live on three major reservations in 
Utah and Colorado. The name of the state of Utah comes 
from the Ute Indians. 

The Ute are governed by tribal councils that are elect- 
ed by popular vote. Members of the tribe work in agri- 
culture, forestry, and tourism. They are also developing 
the coal, gas, oil, and other mineral deposits that lie un- 
der the reservations. 

The Ute once lived in the mountains and plains of Col- 
orado and Utah and in northern New Mexico. They 


Utah State Historical Society 
Ute Indians traditionally made tepees of buffalo skins. This pho- 
tograph was taken in the 1870's. 


built cone-shaped houses of brush, reeds, and grasses 
and tepees of buffalo skins. The Ute assigned hunting 
grounds to families and hunted such animals as ante- 
lope, buffalo, and elk and other deer in annual game 
drives. In addition to hunting, they also gathered 
berries, nuts, roots, and seeds. 

Each fall, the Ute traveled to New Mexico to trade 
with the Pueblo Indians and the Spaniards. During the 
1600's, they obtained horses from the Spaniards, which 
increased the tribe's mobility. The Ute hunted over a 
wider area and developed an advanced economy that 
involved trading meat and hides for other goods. They 
became powerful warriors and fought the Arapaho, 
Cheyenne, Comanche, and Kiowa tribes. 

The best-known chief of the Ute was Ouray, who be- 
came prominent in the 1800's. Ouray spoke Spanish, 
English, and several Indian languages. He settled dis- 
putes between the Ute and the white settlers and 
arranged the first treaty between the Ute and the United 
States government. The government assigned reserva- 
tions to the Ute in the late 1800's. Travis N. Parashonts 

See also Indian wars (The Southern Plains). 

Uterus, YOO tuhr uhs, or womb, is a hollow, muscular 
organ of the female reproductive system in which an un- 
born baby develops. The organ is near the base of the 
abdomen. In a woman who is not pregnant, the uterus 
resembles an upside-down pear in shape and is about 
the size of a fist. The bottom part of the uterus, called 
the cervix, contains a necklike opening that leads into 
the vagina. At birth, a baby passes down through the 
cervix and the vagina and then out of the womanss body. 

Each month during a woman's childbearing years, 
blood vessels, glands, and cells build up in the lining of 
the uterus. This process prepares this organ to receive a 
fertilized egg. If fertilization does not occur, the built-up 
lining is discharged during menstruation. If fertilization 
takes place, the fertilized egg attaches itself to the lining 
of the uterus. Then the egg develops into an embryo, 
and tissues from the uterus and the embryo form a disk- 
shaped organ called the p/acenta. The placenta provides 
the unborn baby with food and oxygen and carries away 
its waste products (see Placenta). 

The uterus expands to about 24 times its normal size 
during pregnancy, mainly because of an increase in the 
size of muscle cells in the wall of the organ. During 
childbirth, the muscles of the uterus contract and force 
the baby out of the mother's body. A second wave of 
contractions expels the placenta. The uterus never com- 
pletely returns to its prepregnant size, and the opening 
of the cervix remains slightly changed in shape. 

Lois Kazmier Halstead 


Related articles in World Book include: 
Cervical cancer Menstruation 
Endometriosis Pap test 
Hysterectomy Reproduction, Human 


Utica, YOO tih kuh, an ancient North African city, was 
the oldest Phoenician colony in the western Mediter- 
ranean Sea. It stood about midway between present-day 
Tunis and Bizerte, Tunisia. According to legend, Utica 
was founded in 1101 B.C. But scholars now believe it 
was founded in the 700's B.C. Utica was an important 


' seaport, but its site is now about 7 miles (11 kilometers) 


from the sea. Some ruins of the city remain. 
At first, Utica and the neighboring colony of Carthage 
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were almost equal in power. With Motya, a colony in 
western Sicily, they gave Phoenicia control of the 
Mediterranean passage to the Straits of Gibraltar, threat- 
ening Greek sea trade. Carthage later became an inde- 
pendent power and began to challenge Rome by the 
300’s B.C. Utica fought on the side of Rome during the 
Third Punic War (149-146 B.C.) between Rome and 
Carthage. Rome won the war and made Utica capital of 
its new province of Africa. Utica was conquered by 
Arabs in the A.D. 600’s. Louis L Orlin 

Utica, YOO tih kuh, New York (pop. 60,651), is an impor- 
tant commercial and industrial center in the Mohawk 
Valley along the New York State Barge Canal System. It 
lies in a rich agricultural and dairy region. For location, 
see New York (political map). 

Utica covers an area of about 17 square miles (44 
square kilometers). With Rome, New York, the city forms 
part of a metropolitan area with a population of 299,896. 

During the late 1800's and early 1900's, Utica ranked 
first among New York cities in the production of cotton 
cloth. In the 1940's and 1950's, many textile companies 
moved to Southern states. Utica factories then started to 
produce such items as aircraft parts, electronic equip- 
ment, power tools, and processed foods. Utica is also a 
trading center for farmers of the Mohawk Valley. 

Utica lies on the only water-level pass through the Ap- 
palachian Mountains and is a major terminal on the New 
York State Barge Canal System. The city is home to sev- 
eral colleges, including Utica College, which is an affili- 
ate of Syracuse University, Mohawk Valley Community 
College, and the State University of New York Institute 
of Technology at Utica/Rome. 

A kings grant to British governor William Cosby and 
his associates in 1734 included the site of Utica. Fort 
Schuyler was built on the site during the French and In- 
dian War (1754-1763). Utica was incorporated as a village 
in 1798. The name is that of an ancient North African 
town and was drawn from suggestions placed in a hat. 
Utica was chartered as a city in 1832. It has a mayor- 
council form of government and is the county seat of 
Oneida County. John Kenneth White 
Utilitarianism, yoo Tint uh TAIR ee uh ninz um, is a 
theory of morality that associates the rightness of an act 
with its consequences. It was developed in the late 
1700's and 1800's by the English philosophers Jeremy 
Bentham, James Mill, and John Stuart Mill. 

Utilitarians believe that what makes an act morally 
right is the fact that it leads to the best consequences. In 
contrast, according to most traditional codes, such as 
the Ten Commandments, acting morally involves follow- 
ing certain principles, even when doing so leads to bad 
effects. Utilitarians wanted to replace such a strict attach- 
ment to rules with a flexible code that allowed people to 
perform whatever act would have the best results. 

Some Utilitarians differ in their beliefs about what 
makes results good or bad. Bentham believed that only 
pleasure or happiness is good in itself, while pain or un- 
happiness is the only basic evil. The right act produced 
the greatest happiness for the greatest number. Other 
Utilitarians claim that other things besides pleasure are 
good, such as knowledge, love, and freedom. 

Bentham attempted to devise a method to measure 
the value of actions. He extended his theory to politics, 
claiming that government should promote the well- 
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being of its citizens. His theory is an early form of cost 
benefit analysis, a method now often used in politics 
and economics. Stephen Nathanson 

See also Bentham, Jeremy; Ethics; Mill, James; Mill, 
John Stuart. 

Utility, Public. See Public utility. | 
Utopia, yoo TOH pee uh, is the name commonly given 
to an imaginary land where everything is supposed to 
be perfect. The name utopia comes from the Greek 
words meaning no place. The name refers particularly to 
a society with ideal economic and social conditions. 
People often apply the word utopian to plans of reform 
that they consider impractical and visionary. 

The word utopia was used as the title of a famous 
book by Saint Thomas More. Utopia was first published 
in Latin in 1516 and was translated into English in 1551. It 
is partly in the form of a dialogue. The book gives 
More’s views on the idea! government. But, like most 
writings on utopias, it also criticizes social and econom- 
ic conditions of More's times. 

Several other books have presented an imaginary ide- 
al state of society. One of the first books describing a 
utopia was Plato’s Republic (375 B.C2). More recent uto- 
pias are described in Samuel Butler's Erewhon, which 
almost spells nowhere backwards (1872), and Edward 
Bellamy’s Looking Backward (1888). Gary A. Stringer 

See also Bellamy, Edward; Communal society; More, 
Saint Thomas; Plato; Wells, H. G. 

Utrecht, YOO trehkt (pop. 234,106; met. area 545,796), is 
a Dutch city that lies along the Rhine River, about 22 
miles (35 kilometers) southeast of Amsterdam (see 
Netherlands [map)). Utrecht has many medieval church- 
es and the tallest church tower in the Netherlands. The 


tower, called the Domtoren, is 367 feet (112 meters) high. 


The University of Utrecht is one of the country’s largest 
universities. The city is the center of the Dutch railroad 
network. Its industries include metalworking, heavy con- 
struction, and food processing. 

Much Dutch history centers about Utrecht. In 1579, 
the seven northern Protestant provinces united in this 
city. The nation of the Netherlands grew out of this 
union. A treaty that helped end the War of the Spanish 
Succession was signed at Utrecht in 1713. Jan de Vries 
Utrecht, YOO trehkt Peace of, was one of the great 
international peace settlements of history. It ended the 
War of the Spanish Succession (1701-1714) and estab- 
lished a balance of power in Europe. The settlement 
consisted of the Treaty of Utrecht, the Treaty of Rastatt, 
and the Treaty of Baden. 

The death of King Charles 1! of Spain in 1700 led to the 
War of the Spanish Succession. Charles left a will that 
gave the Spanish crown to a French prince, Philip of An- 
jou, who became Philip V of Spain. Philip was the grand- 
son of King Louis XIV of France, and so other European 
nations feared that France might add Spain’s empire to 
its own. In the war, France fought against the Grand Al- 
liance, consisting of Austria, England, Prussia, the Neth- 
erlands, and smaller states in the Holy Roman Empire. 
The war spread to North America, where it was called 
Queen Anne's War (1702-1713). In 1712, the participants 
met in Utrecht, the Netherlands, to discuss peace terms. 

The Treaty of Utrecht, signed in 1713, marked the de- 
clining power of France and the growing worldwide 
strength of Britain. The treaty recagnized Philip as king 


of Spain, but France agreed that Spain and France 
would never unite under one ruler. Britain gained the 
Spanish colonies of Gibraltar and Minorca and received 
a contract to supply all the Spanish colonies in America 
with African slaves. In North America, France gave 
Britain the territory around Hudson Bay, Newfoundland, 
and the mainland Nova Scotia region of Acadia. 

Holy Roman Emperor Charles VI refused to sign the 
Treaty of Utrecht. He claimed that he was the heir to the 
Spanish throne. Fighting between France and Austria, 
the chief state in the Holy Roman Empire, continued un- 
til 1714. That year, the two nations signed the treaties of 
Rastatt and Baden, which confirmed most of the terms 
of the Treaty of Utrecht. Claude C. Sturgill 

See also Acadia; French and Indian wars (Queen 
Anne's War); Succession wars. 

Utrillo, 00 TREE loh, Maurice, mow REES (1883-1955), 
was a French artist known for his paintings of Paris 
street scenes. His favorite subject was the Montmartre 
district, with its steep streets and picturesque windmills. 
Most of Utrillo’s paintings have a melancholy feeling. 
The long, narrow streets are empty, or a few lonely fig- 
ures wander through them. New-fallen snow and leaden 
skies often lend a gloomy air. From 1908 to 1914, Utrillo 
used white and off-white colors with soft, warm ones. 
His later paintings incorporate brighter colors. 

Utrillo was born in Paris on Dec. 26, 1883. His mother 
was Suzanne Valadon, a well-known painter and artists’ 
model. She introduced him to painting, but he was es- 
sentially self-taught. He painted his scenes from memory 


or used picture postcards as aids. Nancy J. Troy 
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Sacré Coeur de Montmartre (1937), a painting on paper mounted on canvas; 
Indianapolis Museum of Art, indianapolis, Ind. Delavan Smith Fun 


A typical Utrillo painting portrays lonely figures on the narrow, 
twisting streets of Montmartre, a district in Paris. 





Uzbekistan, O0OZ behk ih sTAn, is a country in central 
Asia. It extends from the foothills of the Tian Shan and 
Pamir mountains to land just west of the Aral Sea. Its 
capital and largest city is Tashkent. Uzbekistan became 
independent in 1991, after nearly 70 years as a republic 
of the Soviet Union. 

Government. Uzbekistan has a president, a prime 
minister, a Cabinet of Ministers, and a one-house legis- 
lature. The president is elected to a seven-year term, and 
legislators are elected to five-year terms. The president 
is the most powerful government official. The president 
appoints the prime minister, Cabinet members, and 
governors of provinces. The prime minister and the 
Cabinet carry out government operations. 

The dominant political party in Uzbekistan is the Peo- 
ple’s Democratic Party of Uzbekistan. It formed after the 
Soviet Communist Party disbanded in 1991. This party 
kept much of the Communist Party's membership and 
policies. A few other parties are allowed to exist but 
none that seriously challenges government policies. 

People. Ethnic Uzbeks make up over 70 percent of 
the population. Russians, the second largest group, 
make up less than 10 percent. Other groups include 
Tatars, Kazakhs, Tajiks, and Karakalpaks. The Uzbeks are 
descended from Turkic tribes, Mongols, Persians, and 
other peoples. They live mainly in rural areas. They 
speak Uzhek, the country’s official language, which is re- 
lated to Turkish. The Russians speak Russian and live 
mainly in cities. Many non-Russians also speak Russian 
because the Soviet government encouraged people to 
learn the language when Uzbekistan was a Soviet re- 
public. Russian remains part of the school curriculum. 

Most people in Uzbekistan are Muslims. Islam (the 
Muslim religion) is an important force in Uzbek society. 

Most rural dwellers are farmers. Most rural homes 
are made of sun-dried bricks. Many of them have no in- 
door plumbing or central heating. City dwellers live in 
single-story homes and multistory apartment buildings. 

The people of Uzbekistan wear both traditional and 
Western-style clothing. Traditional dress for men in- 
cludes long robes and black boots. Women sometimes 
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Facts in brief 


Capital: Tashkent. 

Official language: Uzbek. 

Official name: Uzbekiston Respublikasi (Republic of Uzbekistan). 

Area: 172,742 mi? (447,400 km”). Greatest distances—north-south, 
575 mi (925 km); east-west, 900 mi (1,450 km). 

Elevation: Highest—peak in the Gissar mountain range, 15,233 ft 
(4,643 m). Lowest—Sarykamysh Lake (seasonal salt lake bed), 65 
ft (20 m) below sea level. 

Population: Estimated 2002 population—25,355,000; density, 147 
per mi? (57 per km’); distribution, 62 percent rural, 38 percent 
urban. 7989 census—19,810,077. 

Chief products: Agricu/ture—cotton, eggs, grapes, livestock, 
milk, potatoes, rice. Manufacturing—agricultural machinery, 
chemicals, food products, paper, textiles. Mining—coal, cop- 
per, gold, natural gas, petroleum. 

Flag: The flag has three broad horizontal bands—light blue, 
white, and light green (top to bottom)—separated by thin red 
lines. The blue band shows a white crescent and stars. See 
Flag (picture: Flags of Asia and the Pacific). 

Money: Basic unit—som. One hundred tijins equal one som. 





wear bright cotton or silk dresses and silk scarves. The 
people often wear traditional embroidered skullcaps, 
both with traditional and Western-style clothing. 

Most of the families of Uzbekistan are large, and 
many include six or more children. In rural areas, many 
members of an extended family may live together in one 
household. Such a household might include parents, 
married children and their offspring, and other relatives. 
Because of marriage patterns, it is common for all the 
people in a village to be related to one another. Many 
marriages are arranged by the families of the bride and 
groom. People spend much time entertaining guests, 
and they have elaborate customs related to hospitality. 

Foods commonly eaten include rice, vegetables, fruit, 
mutton, and a flat, round bread called nan. Pilaf. a rice 
dish, is also popular. Tea is the most popular drink. 

Soccer is widely enjoyed in Uzbekistan. Traditional 
Uzbek recreational activities include wrestling and 
tightrope walking. Another favorite sport is u/ag, a game 
played on horseback in which riders try to grab a dead 
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© Charles Lenars, The Stock Market 
Farmworkers in Uzbekistan pick cotton in a large field. Cotton 
is the country’s chief crop. Farmers grow cotton on the plains 
that lie south and west of the desert in central Uzbekistan. 


sheep and carry it across a goal. 

Uzbeks are known for their crafts. These include car- 
pet making, embroidery, glazed pottery, jewelry mak- 
ing, metalwork, and woodcarving. 

Children in Uzbekistan attend elementary and general 
secondary schools, and many young people continue 
their education in trade schools, institutes, or universi- 
ties. The country has a number of universities and other 
institutes of higher education. 

Land and climate. About 80 percent of Uzbekistan’s 
land consists of plains and deserts. The vast Kyzylkum 
desert lies in central Uzbekistan. It is largely uninhabited 
except for mining towns. Plains south and east of the 
desert are used mostly for growing cotton. Farmers 
raise livestock in the plains and in irrigated desert areas. 
Uzbekistan’s most densely populated region is the Fer- 
gana Valley, in the east. The valley receives its water 
from mountains of the Tian Shan range that surround it. 
Central Asia's two most important rivers, the Syr Darya 
and the Amu Darya, flow to the Aral Sea from the Tian 
Shan and Pamir mountains. 

Summers in Uzbekistan are long, dry, and hot. Win- 
ters are cold. Summer temperatures in southern Uzbek- 
istan may reach 113 °F (45 °C). In the north, winter tem- 
peratures may drop to —35 °F (—37 °C), 

Economy. Most of Uzbekistan’s economy is indirectly 
controlled by the government. Although many farms 
and small businesses are privately owned, the govern- 
ment controls much of the supply of raw materials and 
transportation. The government also regulates much of 
the marketing of goods, particularly exports. 

Cotton is the chief agricultural product. Other impor- 
tant products include grapes, melons, and other fruits: 
milk; rice; and vegetables. Wool from the karakul,a 
breed of sheep raised in Uzbekistan, is highly prized for 
coats. Mining operations produce coal, copper, gold, 
natural gas, and petroleum. Uzbekistan’s important man- 


ufactured products include agricultural machinery, 
chemicals, food products, and textiles. 

An airport in Tashkent handles international flights. 
Studios in that city broadcast radio and television pro- 
grams in both Uzbek and Russian. The country publish- 
es newspapers and magazines in several languages. 

History. People have lived in what is now Uzbekistan 
for thousands of years. Alexander the Great conquered 
the region in the 300’s B.C. From this time through the 
1400's, the area was important because of its location 
along the Silk Road. The Silk Road was a major trade 
route for caravans carrying silk and other luxury goods 
from China to the Middle East. 

In the 600’s, Arabs invaded what is now Uzbekistan 
and introduced Islam to the area. Turkic tribes began to 
arrive in the region in the 700’s. Mongols, led by Gen- 
ghis Khan, conquered the region in the early 1200's. In 
the late 1300's, the Mongol conqueror Timur (also 
known as Tamerlane) founded the capital of his vast 
Asian empire in Samarqand, now Uzbekistan’s second 
largest city. 

A group of Turkic tribes known as the Uzbeks invad- 
ed what is now Uzbekistan in the 1500's. Over time, po- 
litical states called Ahanates were established in the re- 
gion. In the 1800's, the khanates were conquered by 
Russia or came under Russian influence. Revolutionaries 
known as Bolsheviks (later called Communists) won con- 
trol of Russia in 1917. In 1924, Uzbekistan became a re- 
public of the Soviet Union, which had been formed un- 
der Russia’s leadership in 1922. 

The Soviets made many changes in Uzbekistan. The 
Soviet government built roads, schools, and modern 
housing, and it expanded industry. The Soviets also co/- 
lectivized agriculture—that is, they ended private farm- 
ing and transferred control of farms to the government. 
The Soviets strongly emphasized cotton production. 
Overplanting of cotton harmed the soil, and overuse of 
fertilizers polluted drinking water. 

The Soviet government maintained strict control of all 
aspects of life until the late 1980's. In 1990, the Uzbek 
government declared that its laws overruled those of 
the Soviet central government. In August 1991, conserv- 
ative Communist officials failed in an attempt to over- 
throw Soviet President Mikhail S. Gorbachev. During the 
upheaval that followed, Uzbekistan and several other re- 
publics declared their independence. In December, 
Uzbekistan joined other republics in a loose association 
called the Commonwealth of Independent States. The 
Soviet Union formally dissolved on December 25. 

On Dec. 29, 1991, Uzbekistan held its first presidential 
elections following independence. Islam A. Karimov of 
the People’s Democratic Party of Uzbekistan won. He 
had been the Communist Party leader. The rapid 
changes in Uzbekistan brought economic hardships. But 
the government maintained political stability. However, 
international organizations criticized Uzbekistan’s gov- 
ernment for its failures in the area of human rights. 

In 1995, a referendum extended President Karimov's 
term to 2000. He was reelected in 2000. 

William Fierman 


Related articles in World Book include: 


Commonwealth of Pamirs Tashkent 
Independent Samarqand Tian Shan 
States Silk Road Turkestan 





V is the 22nd letter of our alphabet. It came from a letter 
used by the Semites, who once lived in Syria and Pales- 
tine. They called the letter waw, their word for hook. 
They wrote the letter with a symbol borrowed from an 
Egyptian hieroglyphic (picture symbol). The Greeks bor- 
rowed the letter from the Phoenicians and gave it a 

Y shape. The Romans, when they adopted the letter, 


_ dropped the vertical stroke. They used it for the vowel 





i 


sound, u, and the consonant sound, v. About A.D. 900, 
people began to write v at the beginning of a word and 


_ uin the middle. 


During the Renaissance, people began using the let- 
ter v for the consonant and u for the vowel. But the 
change was not final for several hundred years. See Al- 
phabet. 


Development of the letter V 


The ancient Egyptians drew this sym- 
bo! of a supporting pole about 3000 B.C. 
The Semites adapted the symbol and 
called it waw, their word for hook. 


The Phoenicians used this symbol of a 
hook in their alphabet about 1000 B.C 


The Greeks changed the symbol about 
600 B.C. They called the letter upsi/on. 


The Romans, about A.D. 114, gave the V 
its capital form. 


Common forms of the letter V 
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Uses. V or vis about the 21st most frequently used 
letter in books, newspapers, and other material printed 
in English. Vis the Roman numeral for five. As an abbre- 
viation, V may stand for veteran or volunteer. \t is the ab- 
breviation for verb in grammars and dictionaries. In 
music, it stands for violin or voice. It may mean various, 
volt, volume, or versus. \n chemistry, Vis the symbol for 
the element vanadium. 

Pronunciation. A person pronounces v by placing 
the lower lip on the upper teeth, closing the ve/um, or 
soft palate, and forcing the breath through the teeth and 
lips, vibrating the vocal cords. This sound may be 
spelled pf, as in Stephen. In German, it may sound like 
the English £ In Spanish it may have a 6 sound. See Pro- 


nunciation. Marianne Cooley 


The small letter v developed during the A.D. 500's from 
Roman writing. It changed slightly in the 800s and, by the 
1500's, had the form we use today. 


Vv V 


A.D. 500 Today 


Special ways of expressing the letter V 


International 


Morse Code Braille 


he 


Sign Language 
Alphabet 





International Semaphore Code 


Flag Code 





Vv whos 


» Handwritten letters vary 


_ from person to person. Manu- 


script (printed) letters, /ef, 
’ have simple curves and 





right, have flowing lines. 


straight lines. Cursive letters, 


Wv Vu 


Roman letters have small 
finishing strokes called serifs 
that extend from the main 
strokes. The type face shown 
above is Baskerville. The italic 
form appears at the right. 


Vv Vv 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 


shown above is called Futura. 


The italic form of Futura ap- 
pears at the right. 


VJ 


Computer letters have spe- 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 
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V-1, V-2. See Guided missile (The first guided missiles); 
Rocket (Rockets of the early 1900's). 
V-E Day, which stands for Victory in Europe Day, was 
officially proclaimed by United States President Harry .. 
Truman on Tuesday, May 8, 1945. It marked the surren- 
der of the German armed forces and the end of the 
fighting against Germany in World War II (1939-1945). 

The German surrender was signed at the headquar- 
ters of General Dwight D. Eisenhower in Reims, France, 
at 2:41 a.m. on May 7. Colonel General Alfred Jodl, chief 
of staff of the German armed forces, signed for Ger- 
many. Theodore A. Wilson 

See also World War Il (Victory in Europe). 
V-J Day, which stands for Victory over Japan Day, 
marked the end of World War II. At 7 p.m. on Aug. 14, 
1945, President Harry S. Truman announced that Japan 
had agreed to surrender. Japan had been trying to end 
the war, and surrender rumors had raced through the 
United States for the four days before August 14. 

Sept. 2, 1945, has since been declared the official V-J 
Day. On that day, representatives of Japan signed the 


terms of surrender aboard the battleship U.S.S. Missour! 


in Tokyo Bay. Theodore A. Wilson 
See also World War II (Victory in the Pacific). 
Vaca, Alvar Nunez Cabeza de. See Cabeza de 
Vaca, Alvar Nunez. 
Vaccination. See Immunization. 
Vacuum is a space that has no matter in it However, 
there is no such thing as a complete vacuum because 
no one has ever been able to remove all the air mole- 
cules in a space. A vacuum may also be described in 
terms of the pressure of the air or another gas that re- 
mains in a partially evacuated container. In this sense, a 
vacuum is any enclosed space in which pressure is less 
than normal atmospheric pressure. Normal atmospheric 
pressure is the pressure of the atmosphere at sea level— 
14.696 pounds per square inch (101.325 kilopascals). 
Scientists speak of high or /jow vacuums, depending 
on how much gas has been removed from a container. 
The fewer the number of gas molecules in a container, 
the less the pressure is. The highest vacuum measured 
so far, approximately 0.0000000001 pascal, is only about 
one-quadrillionth of normal atmospheric pressure. Even 
at this extremely low pressure, 1 cubic inch (16 cubic 
centimeters) of gas contains about 540,000 molecules. In 
contrast, ] cubic inch of air at normal atmospheric pres- 
sure contains about 410 billion billion gas molecules. 
Various kinds of pumps are used to produce different 
degrees of vacuums. For example, a diffusion pump is 
used to attain high vacuums. This device sprays streams 
of vapor that sweep gas molecules out of the enclosed 
space. Lower vacuums can be produced by means of 
mechanical pumps equipped with rotors and valves. 
Vacuums have many practical uses. Gases and liquids 
tend to flow from areas of high pressure to those of 
lower pressure—that is, into a vacuum. Drinking liquid 
through a straw involves this principle. Sucking on the 
straw produces a partial vacuum inside the mouth and 
in the top part of the straw. The greater pressure of the 
air outside pushes the liquid up the straw. A vacuum 
cleaner operates on the same basic principle. The clean- 
er has a fan that produces a vacuum inside of it. Air out- 
side the machine rushes in to fill the vacuum, carrying 
with it particles of dust and dirt. 





Outer 
air 
pressure 





WORLD BOOK illustrations by Zorica Dabich 
How a vacuum works is shown in these illustrations of a meat 
baster. When the bulb is squeezed, /eft air is forced from the 
tube. When the bulb is released, right the greater air pressure 
outside pushes liquid into the tube to fill the vacuum. 


A vacuum conducts heat poorly, and so it is an effec- 
tive insulator. A vacuum bottle used to keep liquids hot 
or cold consists of a double-walled container with a vac- 
uum in the space between the walls. A similar type of 
bottle called a Dewar flask is used in laboratories to 
store extremely cold liquefied gases. 

In a vacuum, water and many other liquids evaporate 
rapidly at a temperature much lower than their normal 
boiling point. For this reason, vacuum chambers are 
used in drying operations where it is essential to re- 
move moisture from a substance quickly without burn- 
ing it. Such operations include sugar refining and the 
freeze-drying of food. 

Many kinds of electronic devices require a vacuum. 
The picture tube of a television set and the visual display 
of a computer system are familiar examples of vacuum 
tubes. The vacuum in such a tube allows beams of elec- 
trons to travel directly to the screen, where they form a 
picture. If too many air molecules were present in the 
tube, the electrons would collide with the molecules 
and scatter, destroying the picture. 

Other kinds of devices, such as those employed in in- 
dustry and scientific research, use vacuum tubes or 
chambers for a similar reason. For example, cyclotrons, 
synchrotrons, and other particle accelerators used to in- 
crease the energy level of atomic particles require ex- 
tremely high vacuums. Hugh D. Young 

See also Vacuum bottle; Vacuum cleaner; Vacuum 
tube. 

Vacuum bottle is a container that keeps liquids hot 
or cold for many hours. It is also called a Dewar flask or 
a Thermos bottle, which is the trademark for a brand of 
vacuum bottle produced by the Thermos Company. Vac- 
uum bottles vary widely in size, ranging in capacity from 
2 ounces (59 milliliters) to 15 gallons (57 liters). They are 


WORLD BOOK diagram 

A vacuum bottle is two bottles in one, as shown here. A vacu- 

: um in the space between the inner and outer bottles helps pre- 
: vent heat from passing through the bottle. 
: 


_ commonly used to carry coffee, juice, milk, or soup. 
- Some types of vacuum bottles are used in scientific 
work to store chemicals and drugs, to transport tissues 
and organs, and to preserve blood plasma. 

Sir James Dewar, a British chemist, invented the vacu- 
um bottle in 1892. He developed it for storing liquefied 
gases. Although his flask was designed to prevent the 
entry of heat from outside the container, it worked 
equally well in keeping liquids hot by reducing the loss 
of heat from the inside. 

The modern vacuum bottle has the same basic design 
as Dewar's flask. It blocks the three processes through 
which heat is transferred— conduction, convection, and 
radiation (see Heat [How heat travels]). A typical vacuum 
bottle has an inner container that consists of two glass 
or stainless steel bottles, one within the other. Glass and 
Stainless steel do not transmit heat well, and so they re- 
duce heat transfer by conduction. The inner and outer 
bottles are sealed together at their lips. Most of the air 
between the bottles is removed to create a partial vacu- 
um. This vacuum hinders heat transfer by convection 
because it has few air molecules to carry heat between 
_ the bottles. The facing surfaces of glass bottles are coat- 
_ed with a silver solution. They act like mirrors and reflect 
_ much of the heat coming from inside or outside the 
_ container. In doing so, they prevent heat transfer by ra- 
diation. In stainless steel vacuum bottles, a layer of cop- 
per foil between the inner and outer bottles serves the 
_ same purpose. 

Other features of vacuum bottles help minimize both 
the loss or entry of heat. Most vacuum bottles have a 
small mouth, which reduces heat exchange. The bottles 
_are closed with a stopper made of cork, plastic, or some 
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other material that conducts heat poorly. The inner con- 
tainer of a vacuum bottle is encased in metal or plastic. 

A rubber collar around the mouth holds the inner con- 

tainer in place, and a rubber cushion at the base serves 

as a shock absorber. 

Critically reviewed by the Thermos Company 
Vacuum cleaner is an electric appliance that cleans 
by suction. Vacuum cleaners remove dirt and waste ma- 
terial from carpets, rugs, and bare floors. They may also 
be used to remove dust and dirt from furniture, wood- 
work, curtains, and other above-the-floor items. The first 
vacuum Cleaning devices were developed about 1900. 

A vacuum cleaner works by means of a suction fan, 
which creates a partial vacuum within the machine. Out- 
side air, which always tries to fill a vacuum, flows rapidly 
into the cleaner, drawing in dirt. A cloth or paper bag, 
or other container, traps the dirt, and the cleaned air is 
blown out of the machine. The container must be emp- 
tied or changed regularly. 

There are two main kinds of portable vacuum clean- 
ers: (1) canisters, or tanks, and (2) uprights. In a canister 
model, a powerful suction fan pulls dirt into the bag 
through a hose to which a variety of nozzles can be at- 
tached. An upright model has a small fan and an agitator 
in its base. The agitator is a rotating cylinder with bris- 
tles that loosen dirt. Waste is sucked into a bag attached 
to the machine's handle. Combination vacuum cleaners 
combine various features of canisters and uprights. 

Other types of portable vacuum cleaners include 
handheld and utility vacuum cleaners. A handheld mod- 
el can be held in one hand and is used primarily for 


Exhaust air 


Bag Suction fan 


The two main kinds of vacuum cleaners are the canister and 
the upright In a canister, above, a suction fan pulls dirt through a 
hose and into a bag. In an upright, be/ow, a suction fan draws in 
waste material that has been loosened by an agitator, a rotating 
cylinder with bristles. 

WORLD BOOK diagrams by Arthur Grebetz 
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above-the-floor cleaning. A utility vacuum cleaner is a 
type of canister used to pick up large particles of dirt 
Some utility models are designed to pick up liquid. 

Stationary or built-in vacuum cleaners are called cen- 
tral vacuum Cleaners. They have various kinds of nozzles 
and a hose that connects to a special fitting on the wall. 
Dirt moves from the hose through a network of ducts to 
a remotely located dirt-collecting system. 

Margaret Mietus Sanik 
Vacuum tube is a device once widely used in such 
electronic equipment as radios, television sets, and 
computers. Vacuum tubes control the electric currents, 
called electronic signals, that are necessary to the opera- 
tion of such equipment. The tubes help to create these 
signals, strengthen them, combine them, or separate 
them from one another. 

The outer part of a vacuum tube consists of a tubelike 
glass or metal shell. Inside the shell are specially de- 
signed wires and small metal plates that control the 
electronic signals. The vacuum tube gets its name from 
the fact that almost all the air must be removed from the 
tube for it to work. A partial vacuum is created inside the 
tube by pumping out as much air as possible. 

Vacuum tubes were essential to the development of 
the science and technology of electronics. From the 
1920's to the 1950's, all electronic equipment used vacu- 
um tubes. Since that time, the vacuum tube has been re- 
placed in most kinds of electronic equipment by a new- 
er device called the transistor. Transistors do the same 
jobs as vacuum tubes. But they are smaller and more re- 
liable and consume less power (see Transistor). Certain 
electronic equipment still uses various types of vacuum 
tubes. For example, the screen of a television set is one 
end of a large vacuum tube called a cathode-ray tube. 
See Electronics (Electron tubes). 

How a vacuum tube works. The outer part of most 
common vacuum tubes is a glass or metal container 





WORLD BOOK illustration by Arthur Grebew 
A triode vacuum tube creates and controls a flow of electrons 
in a vacuum. Electrons leave the cathode when a source of direct 
current is connected to the tube. The electrons flow through the 
grid to the anode. The voltage applied to the grid controls the 
number of electrons that reach the anode. 


called an envelope or bu/b. The envelope encloses two 
or more metal parts called electrodes. The electrodes 
create and control a flow of electrons within the tube. 
This flow corresponds to the electronic signal being 
controlled by the tube. The electrodes usually are con- 
nected to electric circuits outside the tube by wires that 
pass through the base of the envelope. 

Two basic electrodes in a vacuum tube are the emit- 
ter, or cathode, and the collector, or anode. The emitter 
gives off electrons. These electrons flow to the collector, 
which in most tubes surrounds the emitter. A coating on 
the emitter gives off electrons when heated. Close to the 
emitter is a filament (fine wire) much like that of a light 
bulb. Electric current from outside the tube flows 
through the filament and heats it. The filament heats the 
emitter, causing it to give off electrons. 

The emitter usually has a negative electric charge and 
the collector usually has a positive charge. The elec- 
trodes get their charges from a battery or other source 
of direct current. The emitters negative charge helps 
push away the electrons it produces. This happens be- 
cause electrons have a negative charge, and two nega- 
tive charges—or two positive charges—always push 
away from each other. But a negative and a positive 
charge always attract each other. Thus, the positive col- 
lector attracts the negative electrons. In this way, a cur- 
rent of electrons flows from the emitter to the collector. 

Another basic vacuum tube electrode is the grid. It 
consists of a wire mesh located between the emitter and 
the collector. The grid controls the amount of electrons 
flowing through the tube. A strong negative charge on 
the grid prevents many of the electrons from reaching 
the collector. If the negative charge becomes weaker, 
more electrons get past the grid and reach the collector. 
The strength of the charge on the grid corresponds to 
the strength of the electronic signal entering the vacu- 
um tube. 

A vacuum tube may have several other parts between 
the emitter and collector. It may also have charged metal 
plates that can “bend” a stream of electrons created in 
the tube. Magnets outside the tube can also bend the 
stream of electrons. 

Kinds of vacuum tubes. There are many hundreds 
of vacuum tubes having various sizes and functions. But 
electrical engineers classify all tubes into a few basic 
types. Receiving tubes, the kind once widely used in ra- 
dio and television receiving sets, are classified by the 
number of electrodes they have. Receiving tubes in- 
clude (1) diodes (two-electrode tubes), (2) triodes (three- 
electrode tubes), and (3) multielectrode tubes. Other 
types of tubes include (1) cathode-ray tubes, (2) mi- 
crowave tubes, and (3) gas-filled tubes. 

Diodes have only an emitter and a collector. These 
tubes are used chiefly as rectifiers. A rectifier changes 
alternating current into direct current. An alternating 
current is one that keeps reversing its direction of flow. 
An electrode connected to a source of alternating cur- 
rent gets a charge that constantly changes from positive 
to negative and back again. If an alternating current is 
sent to a diode, the tube will pass the current only when 
the emitter has a negative charge. This happens only 
when the current is flowing in one direction. Thus, the 
current leaving the tube is direct current. 

Triodes have a grid, as well as an emitter and a collec- 


tor. The triode amplifies (strengthens) weak signals. A 
weak signal connected to the grid controls the much 
larger current flowing from the emitter to the collector. 
The large current thus becomes a stronger copy of the 
signal on the grid. A triode can also produce an alternat- 
ing current without using an outside signal if some of 
the large current is directed back to the grid. When the 
triode operates in this way, it is called an oscillator. 
Multielectrode tubes have more than one grid be- 
tween the emitter and collector. Two important multi- 
electrode tubes are the fetrode and pentode. A tetrode 
contains two grids—the basic one and a second grid 
called the screen. The screen prevents the tube from 
producing unwanted oscillations. A pentode has a third 


_ grid, called the suppressor. The suppressor improves 


the multielectrode tube’s amplifying power. 

Cathode-ray tubes (CRTs) are used in electronic 
equipment to display pictures or other information. The 
picture tube of a television set is a CRT. In a radar set, a 
CRT shows tiny spots of light that locate the position of 
ships or airplanes. A CRT in an electronic instrument 
called an oscilloscope may display wavy-line “pictures” 
of electronic signals. 

All CRTs basically work the same way. The tube has a 
round or rectangular screen at one end. The tube tapers 
from the screen to a narrow neck at the opposite end. In 
the neck, the emitter and other electrodes are arranged 
to form an electron gun. The electron gun “shoots” a 


_ beam of electrons toward the screen. Wherever the 


beam strikes the screen, it causes a special coating to 
glow. Electrically charged metal plates inside the CRT, 
or electromagnets outside the CRT, move the beam 

across the screen. The beam thus “paints” a picture on 


_ the screen with spots of light See Television (The pic- 
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ture tube). 

Microwave tubes produce or control radio waves of 
extremely high frequencies. Radar sets, long distance 
telephone and television systems, and microwave ovens 
use such waves. Three types of microwave tubes are 


_ klystrons, magnetrons, and the traveling-wave tube. 


Gas-filled tubes contain a small amount of such gases 


_ as argon, mercury vapor, and neon. These gases in- 


crease the amount of current that can flow through a 
tube. The atoms of gas become /onized by losing some 
of their electrons and thus becoming positively charged. 


| The ionized atoms can carry much more electrical cur- 


rent than would otherwise flow through the tube. A typi- 


cal gas-filled tube is the thyratron. 


Development of the vacuum tube. Electrical experi- 
menters began working with devices that resembled 
vacuum tubes during the mid-1800's. These devices 
were glass tubes with the air partially removed. The ex- 
perimenters noticed a glow around the tubes, as well as 
other unusual effects, when electricity flowed through 
the tubes. See Electronics (Early experiments). 

The American inventor Thomas A. Edison invented 


_ the first electronic vacuum tube. But he did not realize 


—yreet 


the importance of his invention. In the early 1880's, Edi- 
son sealed an extra electrode into an electric light 
When the light was on, Edison found that a current 
flowed from the filament to the extra electrode if this 
electrode was positively charged. This phenomenon be- 
came known as the Edison effect. Edison made no use of 
his discovery, which was actually a diode vacuum tube. 


Vaginitis 259 


A British scientist, John Ambrose Fleming, experi- 
mented with the Edison effect. His experiments led him 
to develop a diode in 1904 to detect “wireless” radio sig- 
nals. Fleming's va/ve, as he called his device, was the 
first practical radio tube. 

In 1906, the American inventor Lee De Forest patent- 
ed a two-electrode tube much like the Fleming valve. De 
Forest called his tube an audion. In 1907, De Forest 
patented an audion with a zigzag wire between the 
other two electrodes. This tube was the first triode. 

During World War | (1914-1918), Walter Schottky, a 
German physicist, invented an experimental four- 
element tube. From this tube, Albert W. Hull, an Ameri- 
can engineer, developed a practical tetrode tube in 
1924. A Dutch engineer, Benjamin D. H. Tellegen, invent- 
ed the pentode in 1926. 

The work of two inventors during the 1920's led to the 
development of electronic television. The Russian-born 
American scientist Vladimir Zworykin invented a TV 
camera tube called the iconoscope, an electronic tube 
that converts light rays into electric signals. Philo T. 
Farnsworth, an American inventor, also developed a TV 
camera tube called the image dissector. Bernard S. Finn 

See also Electronics and its list of Related articles. 
Vaduz, VAH doots (pop. 4,920), is the capital of the 
principality of Liechtenstein. The city is in an Alpine val- 
ley (see Liechtenstein [map]). The major industry in 
Vaduz is metal finishing. Vaduz was founded in the Mid- 
dle Ages. Many of the original buildings are still stand- 
ing. The castle of the princes of Liechtenstein stands on 
a mountain high above the city. Janet L Polasky 
Vagina, vuh /Y nuh, is a female reproductive organ. It 
consists of a tube-shaped canal that lies behind the blad- 
der and the urethra (urinary canal) and in front of the 
rectum. The vagina extends from the cervix (lower part 
of the uterus) to an opening between the legs. During 
sexual intercourse, the male inserts his penis in the vagi- 
na of the female. The vagina serves as the passage 
through which a baby is born. It also carries blood and 
cells from the uterus outside the body during menstrua- 
tion (see Menstruation). 

The vagina is about 4 inches (10 centimeters) long. It 
has muscular walls lined with a mucous membrane that 
has numerous folds running across it. Normally, the 
walls of the vagina are collapsed so that they touch each 
other. In females who have not had sexual intercourse, 
the vaginal opening may be partially covered by a thin 
membrane called the hymen. 

The mucous membrane that lines the vagina contains 
many nerve endings. The areas near the vaginal opening 
and around the c/itoris, a small knob of tissue in front of 
the urethra, are especially sensitive to stimulation. Se- 
cretions from glands in the cervix moisten and lubricate 
the vagina’s internal surface. During childbirth, the mus- 
cular walls of the vagina stretch enormously to allow the 
baby to pass out of the mother's body. Lynn J. Romrell 

See also Reproduction, Human; Vaginitis. 
Vaginitis, v4j uh NY tihs, is an inflammation of the 
vagina. Vaginitis is characterized by itching or burning, 
an abnormal vaginal discharge and, often, an unusual 
odor. The inflammation also may affect parts of the vu/- 
va, the external female reproductive organs. Vaginitis 
occurs most often during women’s childbearing years. 

Most cases of vaginitis result from infection by certain 
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bacteria, fungi, or protozoans. The infectious organisms 
produce waste material that irritates the vagina and vul- 
va, causing swelling and itching. One of the most com- 

mon of the various bacteria that cause vaginitis is Gard- 
nerella vaginalis. These bacteria cause the whitish, filmy 
fluid normally present in the vagina to thicken and turn 

gray or yellow. A fungus called Candida, also known as 

Monilia, turns the vaginal fluid thick and white. A proto- 
zoan called Trichomonas causes it to turn yellow-green 
or gray and become thin and foamy. 

Infectious microbes may be present in the vagina 
without causing vaginitis. They are normally kept in bal- 
ance so that none exists in harmful quantities. Vaginitis 
occurs when the balance is upset, allowing one or more 
of the organisms to reproduce in great numbers. The 
balance can be disturbed by many factors, including 
pregnancy, poor health or diet, or the use of certain 
drugs. A frequent cause of vaginitis is sexual contact. 
Cuts, scrapes, or irritation from bath or laundry prod- 
ucts can increase the likelihood of vaginal infection. 

A physician treats vaginitis by first examining the vagi- 
nal fluid to determine which organism is causing the in- 
fection. Certain antifungal drugs, antibiotics, and other 
medicines are used to cure vaginitis. The infections dis- 
cussed in this article have no permanent effect ona 
woman's ability to bear children. Timothy T. Miller 
Vagrancy, VAY gruhn see. A person who wanders 
from place to place and who lives in idleness without 
any settled home is called a vagrant, or vagabond. Most 
states of the United States have laws against vagrancy, 
based on the idea that a vagrant has “no visible means of 
support and may become a public charge. 

A person arrested for vagrancy may be sentenced to a 
term in jail. Law enforcement officers frequently arrest 
beggars and criminals as vagrants. But because many 
vagrancy laws do not specify the activities that make up 
vagrancy, many of the laws have been declared uncon- 
stitutional by state and federal courts. George T. Felkenes 
Vajpayee, WAH py, Atal Bihari, ah TAHL bih HAHR 
ee(1924- _), has been India’s prime minister since 
1998. His middle name is also spelled Behari. Vajpayee 
heads the Bharatiya Janata Party (BJP), which leads India’s 
governing coalition, called the National Democratic Al- 
liance (NDA). The BJP won the most seats in the Lok Sab- 
ha, the lower house of India’s Parliament, in elections 
held in 1998 and again in elections in 1999. Vajpayee had 
previously been prime minister briefly in 1996. 

The BJP is known as a Hindu nationalist party. Vajpay- 
ee is considered to be a member of its moderate wing. 
He views India as an essentially Hindu nation and be- 
lieves that government policies should reflect this view. 

Vajpayee was born in Gwalior, India. He attended Vic- 
toria (now Laxmibai) College in Gwalior and DAV Col- 
lege in Kanpur. He first won election to Parliament in 
1957. In the early 1970's, he participated in protests call- 
ing for the resignation of Prime Minister Indira Gandhi. 
He was imprisoned from 1975 to 1977, during a state of 
emergency she had declared. 

In 1977, Vajpayee helped found the Janata Party (JP), 
which defeated Gandhi's Congress Party in elections 
held that year. From 1977 to 1979, Vajpayee served as 
minister of external affairs. In 1980, Vajpayee left the JP 
and helped form the Bharatiya Janata Party. Vajpayee 
was the leader of the BJP in Parliament from 1980 to 


1984, in 1986, and from 1993 to 1996. Vinay Lal 
Valence, VAY /uhns, also called valency, is a number 
that indicates the ability of a chemical element to com- 
bine with other elements. In the past, valence had sever- 
al slightly different meanings. The term is gradually be- 
ing replaced by more precise chemical descriptions. 

Valence was first defined as the number of hydrogen 
atoms that can combine with each atom of an element. 
For example, each atom of oxygen can combine with 
two hydrogen atoms to form water (H,O). Therefore, oxy- 
gen has a valence of two. A second definition of valence 
is based on the charges of ionized atoms. Sodium ions 
generally have one positive charge, so the valence of 
sodium is one. A third definition is based on the number 
of bonds (chemical links) that an atom forms with other 
atoms. Because carbon atoms usually form four bonds, 
carbon is said to have a valence of four. Many elements 
can combine in so many ways that they have several va- 
lences. For example, sulfur has common valences of 2, 4, 
and 6. Mark S. Wrighton 

See also Bond (Chemical). 

Valencia, vuh LEHN shee uh (pop. 752,909), is the third 
largest city in Spain. Only Madrid and Barcelona have 
more people than Valencia. Valencia lies on the Turia 
River, 3 miles (5 kilometers) from the Mediterranean 
coast and its port of Villanueva del Grao (see Spain [po- 
litical map). Hundreds of years ago, the Romans built 
walls around their settlement at Valencia. These walls 
were torn down in 1871. A gate called Torres de Serra- 
nos was built in 1238. Two towers were added in the 
late 1300's, and restored in 1930. 

The city is a railroad center of eastern Spain, and car- 
ries on a large export trade in oranges and other fruits. 
Valencia is noted for its silk, colored tiles, tobacco, tex- 
tiles, and iron and bronze wares. Other products made 
in the city include cement, furniture, musical instru- 
ments, paper, toys, and perfumes and cosmetics. 

Valencia was long occupied by the Moors. It has rows 
of white houses built in the Moorish style, and many fa- 
mous public buildings dating from the 1200's. However, 
today much of the city is modern. The University of Va- 
lencia is well known. Stanley G. Payne 
Valentine, Saint, is the name associated with two 
martyrs of the early Christian church. Little is known 
about these men. The Roman history of martyrs lists two 
Saint Valentines as having been martyred on February 
14 by being beheaded. One supposedly died in Rome 
and the other at Interamna, now Terni, 60 miles (97 kilo- 
meters) from Rome. Scholars have had great difficulty in 
finding historical fact among Saint Valentine legends. 

The Saint Valentine who died in Rome seems to have 
been a priest who suffered death during the persecu- 
tion of Claudius the Goth about A.D. 269. A basilica was 
built in his honor in Rome in A.D. 350, and a catacomb 
containing his remains was found on this location. 

Another history of martyrs mentions a Saint Valentine 
who was bishop of Interamna and who may have been 
martyred in Rome. By being remembered both in Rome 
and in Interamna, he may have come to be considered 
as two people, but this is not entirely certain. 

The custom of exchanging valentines on February 14 
can be traced to the English poet Geoffrey Chaucer. He 
mentioned that birds began to pair off on that day (see 


Valentine's Day). Stanley K. Stowers 


Valentine's Day is a special day observed on Febru- 
ary 14. On this day, people send greeting cards called 
valentines to their sweethearts, friends, and members of 
their families. Many valentines have romantic verses, 
and others have humorous pictures and sayings. Many 
say, ‘Be my valentine.” 

For weeks before February 14, stores sell valentines 
and valentine decorations. Schoolchildren decorate 
their classrooms with paper hearts and lace for the oc- 
casion. On Valentine's Day, many people give candy, 
flowers, and other gifts to their friends. 


Valentine's Day around the world 


In the United States and Canada, children exchange 
valentines with their friends. In some schools, the chil- 
dren hold a classroom party and put all the valentines 
into a box they have decorated. At the end of the day, 
the teacher or one child distributes the cards. Many chil- 
dren make their own valentines from paper doilies, red 
paper, wallpaper samples, and pictures cut from maga- 
zines. Many children send their largest, fanciest cards to 
their parents and teachers. 

Older students hold Valentine’s Day dances and par- 
ties. They make candy baskets, gifts, and place cards 
trimmed with hearts and fat, winged children called cu- 
pids. Many people send flowers, a box of candy, or 
some other gift to their wives, husbands, or sweethearts. 
Most valentine candy boxes are heart-shaped and tied 
with red ribbon. 

In Europe, people celebrate Valentine's Day in many 

ways. British children sing special Valentine's Day songs 

| and receive gifts of candy, fruit, or money. In some areas 
of England, people bake valentine buns with caraway 

seeds, plums, or raisins. People in Italy hold a Valen- 

_ tine’s Day feast. 

__ Inthe United Kingdom and Italy, some unmarried 

women get up before sunrise on Valentine's Day. They 

| stand by the window watching for a man to pass. They 

| believe that the first man they see, or someone who 

| looks like him, will marry them within a year. William 

| Shakespeare, the English playwright, mentions this be- 

_ lief in Hamlet (1603). Ophelia, a woman in the play, sings: 


Good morrow! Tis St. Valentine's Day 
All in the morning betime, 

And | a maid at your window, 

To be your valentine! 






In Denmark, people send pressed white flowers 
called snowdrops to their friends. Danish men also send 
_avalentine called a gaekkebrev (joking letter). The send- 
er writes a rhyme but does not sign his name. Instead, 
he signs the valentine with dots, one dot for each letter 
of his name. If the woman who gets it guesses his name, 
_he rewards her with an Easter egg on Easter. 


History 


Beginnings. Different authorities believe Valentine's 
Day began in various ways. Some trace it to an ancient 
Roman festival called Lupercalia. Other experts connect 
the event with one or more saints of the early Christian 
church. Still others link it with an old English belief that 
birds choose their mates on February 14. Valentine's Day 
_ probably came from a combination of all three of those 
_sources—plus the belief that spring is a time for lovers. 
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The ancient Romans held the festival of Lupercalia on 
February 15 to ensure protection from wolves. During 
this celebration, young men struck people with strips of 
animal hide. Women took the blows because they 
thought that the whipping made them more fertile. After 
the Romans began their conquest of Britain in A.D. 43, 
the British borrowed many Roman festivals. Many writ- 
ers link Lupercalia with Valentine’s Day because of the 
similar date and the connection with fertility. 

The early Christian church had at least two saints 
named Valentine. According to one story, the Roman 
Emperor Claudius II in the A.D. 200’s forbade young men 
to marry. The emperor thought single men made better 
soldiers. A priest named Valentine disobeyed the em- 
peror's order and secretly married young couples. 

Another story says Valentine was an early Christian 
who made friends with many children. The Romans im- 
prisoned him because he refused to worship their gods. 
The children missed Valentine and tossed loving notes 
between the bars of his cell window. This tale may ex- 
plain why people exchange messages on Valentine's 
Day. 

Many stories say that Valentine was executed on Feb- 
ruary 14 about A.D. 269. In A.D. 496, Saint Pope Gelasius | 
named February 14 as St. Valentine's Day. 

In Norman French, a language spoken in Normandy 
during the Middle Ages, the word ga/antine sounds like 
Valentine and means gallant or lover. This resemblance 
may have caused people to think of Saint Valentine as 
the special saint of lovers. 

The earliest records of Valentine's Day in English tell 
that birds chose their mates on that day. People used a 
different calendar before 1582, and February 14 came on 
what is now February 24. Geoffrey Chaucer, an English 
poet of the 1300's, wrote in The Parliament of Fowls, “For 
this was on St. Valentine’s Day, / When every fowl com- 
eth there to choose his mate.” Shakespeare also men- 
tioned this belief in A Midsummer Night's Dream. A 
character in the play discovers two lovers in the woods 
and asks, “St. Valentine is past; / Begin these woodbirds 
but to couple now?” 

Early Valentine customs. People in England proba- 
bly celebrated Valentine’s Day as early as the 1400's. 
Some historians trace the custom of sending verses on 
Valentine’s Day to a Frenchman named Charles, Duke of 
Orléans. Charles was captured by the English during the 
Battle of Agincourt in 1415. He was taken to England and 
put in prison. On Valentine's Day, he sent his wife a 
rhymed Jove letter from his cell in the Tower of London. 

Many Valentine’s Day customs involved ways that sin- 
gle women could learn who their future husbands 
would be. Englishwomen of the 1700's wrote men’s 
names on scraps of paper, rolled each in a little piece of 
clay, and dropped them all into water. The first paper 
that rose to the surface supposedly had the name of a 
woman's true love. 

One description of Valentine's Day during the 1700's 
tells how groups of friends met to draw names. For sev- 
eral days, each man wore his valentine’s name on his 
sleeve. The saying wearing his heart on his sleeve proba- 
bly came from this practice. 

The custom of sending romantic messages gradually 
replaced that of giving gifts. In the 1700's and 1800's, 
many stores sold handbooks called va/entine writers. 


262 Valentine’s Day 


Valentines through the years 


The custom of sending romantic messages on Valentines Day may have begun as early as the 
1400s. At first, people made their own valentines. Commercial cards were not printed until the 


valentines were blank, with space for the sender to write a message. | 
anh; ae at _ Se otherwise credited, the illustrations on these two pages are from the Hallmark Historical Collection; Hallmark Cards 
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(Charles H Phillips) 
The oldest American valentine is a handmade A card by Louis Prang, a fa- A movable card from the early 
card from the early 1700s. It has a handwritten mous Boston card maker, 1900's has a boy whose left arm 
verse in German. dates from the late 1800's. moves to reveal a valentine. 


. eS 
* Ts y Pe (4 ~e 
Pe at i ‘se yA 
NY Pie 
Ae 
~ ’ 


~ ee, *\ 


Vy 





} 
| 


ieee 
Romantic valentines of the 1830's, such as this British 
card, featured brokenhearted lovers. Many of the verses 
were about love that was not returned. 








Valentines by Kate Greenaway, a British artist, showed 
garden scenes. This card was printed in the 1880's by Mar- 
cus Ward & Company, a London greeting card company. 
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Patricia A. Kaufmann 


An American valentine from the Civil War period, which lasted from 1861 to 1865, has tent 
_ flaps that open. The photograph on the left shows the card closed. The one on the right shows the 
tent flaps open, revealing a Union soldier writing to his sweetheart at home. 
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WORLD BOOK photo 
An American valentine from the 1890's features lace, Modern valentines include both humorous and romantic 
pansies, and a cupid, the symbol of love. The tiny print- cards. Special ones are printed for sweethearts and for hus- 


ing above the cupid’s head says, “To one | love.” bands, wives, and relatives. Many cards say, ‘Be my valentine.” 





264 Valentine’s Day Massacre 


These books included verses to copy and various sug- 
gestions about writing valentines. 

~ Commercial valentines were first made in the early 
1800's. Many of them were blank inside, with space for 
the sender to write a message. The British artist Kate 
Greenaway became famous for her valentines in the late 
1800's. Many of her cards featured charming pictures of 
happy children and lovely gardens. 

Esther A. Howland, of Worcester, Massachusetts, be- 
came one of the first U.S. manufacturers of valentines. In 
1847, after seeing a British valentine, she decided to 
make some of her own. She made samples and took or- 
ders from stores. Then she hired a staff of young women 
and set up an assembly line to produce the cards. How- 
land soon expanded her business into a $100,000-a-year 
enterprise. 

Many valentines of the 1800's were hand painted. 
Some featured a cupid or showed arrows piercing a 
heart. Many cards had satin, ribbon, or lace trim. Others 
were decorated with dried flowers, feathers, imitation 
jewels, mother-of-pearl, sea shells, or tassels. Some 
cards cost as much as $10. 

From the mid-1800's to the early 1900's, many people 
sent comic valentines called penny dreadfuls. These 
cards sold for a penny and featured such insulting vers- 
es as: 

Tis all in vain your simpering looks, 
You never can incline, 


With all your bustles, stays, and curls, 
To find a valentine. 


Many penny dreadfuls and other old valentines have be- 
come collectors’ items. 
See also Valentine, Saint. 


Carol Bain 


Additional resources 


Bauer, Caroline F., ed. Valentine's Day: Stories and Poems. 
HarperCollins, 1993. Younger readers. 

Bulla, Clyde R. The Story of Valentine's Day. HarperCollins, 1999. 
Younger readers. 


Valentine's Day Massacre. See Chicago (The Roar- 
ing Twenties). 

Valentinian I (A.D. 321-375) was Roman emperor from 
A.D. 364 until his death in 375. He ruled capably and with 
absolute power. Valentinian tried to protect the poor 
from dishonest government officials and powerful sena- 
tors. He also allowed much religious freedom. 

Valentinian was born at Cibalae, near what is now Bel- 
grade, Yugoslavia. He served as an officer in the Roman 
army. In A.D. 364, he was chosen emperor after the 
death of Emperor Jovian. Valentinian appointed his 
brother Valens co-ruler and gave him the eastern 
provinces to rule. Throughout Valentinian’s reign, the 
group of German tribes in the north known as the Ale- 
manni and the desert tribes in Africa rebelled. Valentin- 
ian spent much of his time as emperor campaigning 
against the Alemanni. Timothy David Barnes 
Valentinian IW (A.D. 419-455) was emperor of the 
West Roman Empire. He was a weak ruler, and the em- 
pire lost much territory during his reign. 

Valentinian was the son of Emperor Constantius II! 
and grandson of Theodosius |. He became emperor in 
425, at the age of 6. Political power rested with his 
mother Galla Placidia—and various military leaders, es- 
pecially Flavius Aétius. Aétius campaigned in Gaul (now 


mainly France) and in 451 won a major victory over the 
invading Huns, who were led by Attila. But a Germanic 
tribe called the Vandals conquered northern Africa dur- 
ing Valentinian’s reign, and Roman Britain was lost to 
native rulers and barbarian invaders. The Visigoths and 
the Suevi, Germanic tribes that had settled in Gaul and 
Spain, also continually extended their territory. The em- 
pire’s loss of provinces and the revenues they had gen- 
erated produced acute political tensions. In 454, Valen- 
tinian had Aétius murdered, and a year later was 
assassinated by Aétius’s followers. Timothy David Barnes 
Valentino, Rudolph (1895-1926), was the most popu- 
lar romantic star of American silent motion pictures. He 
gained fame for his roles as a handsome, passionate 
lover. 

Valentino's real name was Rodolfo d’Antonguolla. He 
was born in Castellaneta, Italy, near Taranto. He came to 
New York City in 1913 and worked briefly as a gardener 
and laborer. Valentino then toured the country as a 
dancer in stage musicals. He probably began his film ca- 
reer in A/imony (1918). He became a star in The Four 
Horsemen of the Apocalypse (1921). Valentino played a 
desert warrior in The Sheik (1921) and Son of the Sheik 
(1926) and portrayed a bullfighter in Blood and Sand 





Valentino and Alice Terry in a scene from The Four Horsemen of the Apocalypse (1921); Culver 


Rudolph Valentino was a silent motion-picture star who gained 
enormous fame for his roles as a handsome, passionate lover. 


(1922). His other films included Camille (1921), Monsieur 
Beaucaire (1924), Cobra(1925), and The Eagle (1925). He 
died at the age of 31 following surgery for peritonitis. 

Charles Champlin 
Valera, Eamon de. See De Valera, Eamon. 
Valerian, vuh L/HR ee uhn, is the name of a large fami- 
ly of herbs and shrubs found chiefly in the temperate re- 
gions of the Northern Hemisphere. There are more than 
200 species of valerians. They include both annuals 
(plants that live one year) and perennials (plants that live 
more than two years). Some species are grown as gar- 
den or border flowers. Others are used for flavoring 
food or for medicinal purposes. 

One group of valerians has highly fragrant roots and 
rhizomes (underground stems). The small, fragrant flow- 
ers of these valerians may be white, pink, or rose. The 
plants can reach a height of nearly 5 feet (1.5 meters). 








The most important species in this group is the com- 


_ mon valerian, also called garden heliotrope. Oils made 
_ from the dried roots and rhizomes of this plant are used 


in medicine as a sedative and in cooking as a flavoring. 

Two species of annual valerians grown for their edi- 
ble leaves are corn salad and Italian corn salad. Both 
grow about 1 foot (30 centimeters) high. Corn salad has 
blue flowers and Italian corn salad has pink flowers. 
Both are easily grown in spring and fall. 


Scientific classification. Valerians belong to the valerian 
family, Valerianaceae. The scientific name for the common vale- 
rian is Valeriana officinalis. Corn salad is Valerianella locusta; 
Italian corn salad is Va/erianella eriocarpa. James E. Simon 


Valery, vah lay REE, Paul (1871-1945), was a French 
poet and critic who is often considered the greatest 
writer in the movement called symbolism. He developed 
a highly intellectual theory of poetry that valued calcu- 
lated work and rejected chance inspiration. His writings 
reflect his preoccupation with the process of thinking. 

Valéry's two best-known poems are The Young Fate 
(1917) and “The Cemetery by the Sea” (1920). The first 
poem examines the creation of ideas, and the second 
meditates on such philosophical problems as time and 
death. Valéry's collection of shorter poems, Charms 
(1922), is classical in its pure and structured form. Its 
symbolism is difficult but understandable. 

Valéry's prose work /ntroduction to Leonardo da 
Vinci's Method (1895) maintains that artistic creation 
consists primarily in forming structures and that the art- 
ist is a kind of engineer. The fictional sketch Evening 
with Mr. Teste (1896) examines in detail the thinker ob- 
serving his own mind. Valéry added to this work 
throughout his career. He also wrote rich and insightful 
literary essays. Valéry was born in Sete, France. 

Edward K. Kaplan 

See also French literature (Symbolism; The 1900s). 
Valhalla, va/ HAL uh, was the great hall of the dead he- 
roes in Scandinavian mythology. The word means Ha// 
of the Slain. \t was the most magnificent palace in As- 
gard, and Odin feasted there with his heroes. 

Valhalla had walls of gold and a roof of battle shields. 
Huge spears held up its ceiling. They were so highly 
polished that the gleam from them was the only light 
needed. The 540 doors were so wide that 800 men could 
enter side by side. The guests sat at long tables. They 
were the dead heroes who had been brought to Val- 
halla by the Valkyries, or battle maidens. The Valkyries 
waited on the tables and served luxurious food. 

The heroes rode out to the battlefield to fight every 
morning. They often wounded each other terribly, but 
their hurts were healed before they returned to Valhalla 
for the noonday feast. C. Scott Littleton 

See also Odin. 

Vallandigham, vuh LAN dih guhm, Clement Laird 
(1820-1871), an Ohio politician, criticized President Abra- 
ham Lincoln’s Civil War policies. Vallandigham was one 
of the best known of the northern Copperheads or 
Peace Democrats. He favored compromise with the 
South, and was arrested and convicted of treason in 
1863. President Lincoln banished him to the Confeder- 
acy, but he escaped to Canada. 

Vallandigham was born in New Lisbon, Ohio. He 
served in the Ohio state legislature in 1845 and 1846, 
and in the United States Congress from 1858 to 1863. 
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During his exile in 1863, Ohio Democrats nominated 
him for governor, but he lost the election. Vallandigham 
returned to the United States in 1864, but he never re- 
gained political prominence. James M. McPherson 
Valle, VAH yay, José Cecilio Del (1780-1834), a Cen- 
tral American patriot and statesman, wrote the Central 
American Declaration of Independence, proclaiming 
freedom from Spain on Sept. 15, 1821. He became a 
leader of Guatemala’s independence movement in 1821. 
Mexico annexed Guatemala in 1822, and imprisoned 
Valle briefly. He was elected vice president of the Cen- 
tral American Confederation in 1823, but refused to 
serve. Valle was born in Honduras. John A. Booth 
Valletta, vah/ LEHT tah (pop. 9,239), is the capital and 
chief seaport of Malta. It lies on a narrow peninsula be- 
tween two deep harbors on Malta’s northeast coast. Val- 
letta is the administrative, cultural, and commercial cen- 
ter of Malta. It is the home of the Royal Malta Library. 
The Royal University of Malta is in Msida, just outside 
Valletta. The Cathedral of Saint John and the Palace of 
the Grand Masters (now the governor general's resi- 
dence) are among the city's sights. 

Valletta became the capital of Malta in 1571. It had 
been founded about five years earlier. Valletta was 
named for Jean Parisot de la Vallette, grand master of 
the Knights Hospitallers, also known as the Knights of 
Malta. The British maintained a naval base at Valletta 
from the early 1800's until 1979. David I. Kertzer 

See also Malta (map; picture). 

Valley is a natural trough in the earth's surface. Sys- 
tems of valleys extend through plains, hills, and moun- 
tains. Rivers and streams flowing through valleys drain 
interior land regions to the ocean. The bottoms of many 
valleys have fertile soil, which makes excellent farmland. 

All valleys are similar in shape. The bottom of a valley 
is called its foor. Most floors slope downstream. Moun- 
tain valleys usually have narrow floors. But in low-lying 
plains, a floor may be severa! miles or kilometers wide. 
The part of the floor along riverbanks is called the flood 
plain. When the river overflows its banks, it floods the 
flood plain. In some cases, flooding is helpful because it 
adds nutrients (nourishing substances) to the soil. But 
severe flooding can damage crops and buildings and 
even kill people. A valley's sides are called va/ley walls 
or valley slopes. The ridge formed where the walls of 
neighboring valleys meet is a divide. 

Kinds of valleys. Various kinds of valleys are named 
according to their appearance. A deep valley with steep 
walls is called a canyon. One of the most famous can- 
yons is Grand Canyon in Arizona. Along coastlines, val- 
leys flooded by the ocean are called drowned valleys. 
Chesapeake Bay and Delaware Bay are drowned valleys. 

Where a valley joins a larger valley from the side, the 
two floors usually meet at the same level. But sometimes 
the floor of the side valley is higher than that of the main 
valley. The side valley is then called a hanging valley. A 
river flowing through a hanging valley may form a wa- 
terfall where the water enters the main valley. 

Not all valleys are on land. Many deep submarine can- 
yons are found on the slopes leading up from the ocean 
floor to the edge of the continental shelf. Hudson Can- 
yon is a submarine canyon. It extends south-eastward 
down the continental shelf to the Atlantic Ocean floor 
from a point near New York City. 
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How valleys are formed. Most valleys on dry land 
are formed by the running water of streams and rivers, 
and by the erosion of slopes leading to them. Erosion 
moves material down the slopes to the valley floor 
where the stream carries it to a lake or to the ocean. In 
addition, the stream may erode its channel deeper. 
Hanging valleys are usually formed when erosion Is 
greater in the main valley than in the side valley. 

A rift valley may form when a long, narrow section of 
the earth's crust sinks. One system of rift valleys extends 
from the Sea of Galilee south through the Red Sea, and 
into southeastern Africa. 

Glaciated valleys are valleys enlarged by the action of 
glaciers. They are often found high in mountains and are 
U-shaped rather than V-shaped. —_H.. J. McPherson 

Related articles in World Book include: 


Canyon Imperial Valley 

Death Valley Ocean (illustration: The land 

Delaware Water Gap beneath the oceans) 

Erosion Shenandoah Valley 

Ice age (Extent of the Valley of the Kings 
Pleistocene Glaciers) Wyoming Valley 


Valley Forge, Pennsylvania, is an area along the 
Schuylkill River, about 25 miles (40 kilometers) north- 
west of Philadelphia. General George Washington and 
his troops camped there in the winter of 1777 and 1778, 
during the Revolutionary War in America. These months 
were discouraging for the Americans. The Continental 
Army endured months of suffering. 

Conditions at Valley Forge. Washington led his 
troops to Valley Forge after his defeats at Brandywine 
and Germantown, Pennsylvania. These defeats left Phila- 
delphia under British control. Washington's soldiers had 
little food and too little clothing to protect themselves 
from the cold. The Continental Congress could not pro- 
vide more supplies for them. The army of about 10,000 
lived in crude log huts that they built themselves. On 
Dec. 23, 1777, Washington wrote: “We have this day no 
less than 2,873 men in camp unfit for duty because they 
are barefooted and otherwise naked.” 

An estimated 2,500 soldiers died during this period. 
Many others were either too weak or too sick to fight 
because of a smallpox epidemic. But the people around 
Valley Forge enjoyed all the comforts of a rich country- 
side because little fighting took place at this time. The 
British lived a carefree life in Philadelphia. 
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The winter at Valley Forge tested the loyalty of the 
American troops. Only dedicated patriots stayed with 
the Continental Army. Many people criticized Washing- 
ton, but he held his position at Valley Forge throughout 
the winter and spring. He improved his troops with the 
help of Baron von Steuben, a former Prussian soldier. 
Steuben drilled the soldiers in a system of field forma- 
tions. By spring, Washington had a disciplined, well- 
trained army. The news of the alliance between France 
and the United States reached Valley Forge on May 6, 
1778. It cheered Washington and helped him move suc- 
cessfully against the British in June. 

Valley Forge National Historical Park covers the 
campsite. For area, see National Park System (table: Na- 
tional historical parks). The park's buildings and monu- 
ments were built in memory of Washington's Continen- 
tal Army. The old stone house he used as headquarters 
still stands there. Other buildings in the park include the 
Washington Memorial Chapel, National Memorial Arch, 
Cloister of Colonies, and Valley Forge Museum of Natu- 
ral History. William Morgan Fowler, Jr. 

See also Revolutionary War in America; Washing- 
ton, George; Steuben, Baron von. 

Valley of the Kings is a rocky, narrow gorge, which 
was used as a cemetery by the pharaohs (kings) of an- 
cient Egypt between 1550 and 1100 B.C. The Valley, 
sometimes called the Valley of the Tombs of the Kings, 
lies on the west bank of the Nile River across from 
Luxor. Over 60 tombs have been discovered in the Val- 
ley of the Kings and in the adjoining Western Valley. 

The tombs are in the form of corridors and chambers 
cut into rock. Carved and painted religious scenes and 
hieroglyphic texts cover the walls. The art work depicts 
mainly the activities of a dead king in the hereafter. The 
tomb that archaeologists believe held the remains of 
about 50 sons of Ramses II, discovered in 1995, is the 
largest tomb. That of Seti | is the most ornate. Other 
tombs include those of Tutankhamen, Thutmose III, and 
Ramses Ill. Leonard H. Lesko 
Valois, vah LWAH, was the family name of a line of 
kings who ruled France from 1328 to 1589. The Valois 
line was a branch of the Capetian family, which had 
begun to rule France in 987. The Valois kings were fol- 
lowed by rulers from the Bourbon family, another 
branch of the Capetians. The Valois line presided over 
such events as the Hundred Years’ War (1337-1453) be- 
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Valley Forge served as a 
campsite for General George 
Washington and his troops 
during the winter of 1777 and 
1778 in the Revolutionary 
War. The American soldiers 
were cold, hungry, and sick. 
They endured what has often 
been called the “Winter of De- 
spair.” 














tween France and England and most of the Renaissance 
and Reformation in France. 

In 1328, the Jast king from the main branch of the 
Capetian family, Charles IV, died without a son. His clos- 
est male heir was his nephew Edward III of England. To 
prevent the succession of an English king, the French 
gave the crown to Charles's cousin Philip of Valois, who 
became Philip VI. In putting Philip on the throne, the 
French applied a principle derived from an ancient law 
code called the Sa/ic Jaw. Under this principle, French 
rulers had to be male and could claim succession only 
through male ancestors. Edward Ill could claim succes- 
sion only through his mother. 

The last Valois king, Henry III, died in 1589 without an 
immediate male heir. As a result, the French used the 
Salic law to identify Henry IV, France's first Bourbon 
king, as the country’s next monarch. Donald A. Bailey 

See also Charles VIII (of France); Francis 1; Henry Hl (of 
France); Henry lll (of France); Louis XII; Philip VI (of 
France). 

Valparaiso, vant pah rah EE sohor vat puh RY soh 
(pop. 276,756), is the principal seaport and one of the 
largest cities of Chile. Valparaiso lies on a wide inlet of 
the Pacific Ocean about 70 miles (110 kilometers) north- 
west of Santiago. For location, see Chile (political map). 
Valparaiso is Spanish for Valley of Paradise. 

Valparaiso is a modern city and an important manu- 
facturing center. The chief products include cotton 
goods, liquor, machinery, refined sugar, and tobacco. 
The National Congress of Chile moved to Valparaiso 
from Santiago in 1990. The city has many fine public 
buildings and schools. An electric railroad joins Val- 
paraiso with Santiago, and another line joins the city 
with the mining section of inland Chile. In 1906, a severe 
earthquake destroyed parts of the city. jerry R. Williams 
Value, in economics, means the power of a commodity 
to command other commodities in exchange. Value re- 
lates to the terms upon which one commodity ex- 
changes for others. It must not be confused with price. 
A commodity's price means its exchange power in terms 
of money (see Price). Its va/ue means its exchange pow- 
er in terms of other commodities. 

Value and utility. In order to possess value, an article 
must have uti/ity—that is, it must have the power to satis- 
fy a want. For example, farm products always have value 
because everyone desires them. So farmers can usually 
find a market for their products. The desire for articles 
must be backed by purchasing power. No article will 
have any value if those who want it have no money or 
commodities to offer in exchange for it. 

A thing may have great value and still be used in ways 
that harm humanity. For example, drugs and alcohol 
possess great utility. They are of benefit when used 
properly. But they become harmful when people misuse 
them or become addicted to them. 

Value and scarcity. In order to possess value, an ar- 
ticle must be scarce. That is, it must be so limited in 
quantity that those who have it are able to get some- 
thing else in exchange for it. Air, which has great utility, 
seldom has any value. There is so much of it that ordi- 
narily everyone can have any quantity without having to 
pay anyone for it. But under certain conditions, air does 
have value. A good illustration is compressed air, which 
is bought and sold. 


Irving Morrissett 
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Value, in color. See Color (The Munsell color system; 
illustration). 

Value added by manufacture is a statistic used to 
measure and compare the value of manufacturing activi- 
ty. For example, if a state had a total value added by 
manufacture of $10 billion in 1990 and $20 billion in 
2000, its manufacturing activity doubled. The statistic is 
one of the chief measures of economic activity that is 
used by the United States government. 

Value added by manufacture is the increase in value 
of raw material after it becomes a finished product. It 
represents the effect of manufacturing in terms of 
money. To compute this value, economists subtract the 
cost of materials, supplies, containers, fuel, electricity, 
and contract work from the value of manufactured prod- 
ucts as they leave the factory. The value added by a firm 
is the difference between the firm’s sales revenue and 
its purchases from other firms. Thomas F. Dernburg 
Value-added tax is a tax imposed by a government at 
each stage in the production of a good or service. The 
tax is paid by every company that handles a product dur- 
ing its transformation from raw materials to finished 
goods. The amount of the tax is determined by the 
amount of the value that a company adds to the materi- 
als and services it buys from other firms. 

Suppose that a company making scratch pads buys 
paper, cardboard, and glue worth $1,000. The company 
adds $500 in labor costs, profits, and depreciation, and 
sells the scratch pads for $1,500. The value-added tax is 
calculated on the $500. The companies that had sold the 
paper, cardboard, and glue to the scratch pads compa- 
ny would also pay a tax on their value added. In this way, 
the total value added taxed at each stage of production 
adds to the total value of the final product. 

Most firms that pay a value-added tax try to pass this 
expense on to the next buyer. As a result, most of the 
burden of this tax in time falls on the consumer. In this 
sense, the final effect is equal to that of a retail sales tax. 
The tax is levied at a fixed percentage rate and applies to 
all goods and services. However, many nations use dif- 
ferent rates. In these nations, the less necessary a prod- 
uct is, the higher the rate will be. 

In 1954, France became the first nation to adopt a val- 
ue-added tax. Today, this tax is growing in popularity, 
and Canada and about 40 nations use it It is not used by 
the United States on the federal level. But most of the 
other large industrial nations use it. Vito Tanzi 
Values. See Moral education. 

Valve. See Heart (Chambers, valves, and inner lining; 
Valve disease); Mitral valve prolapse. 

Valve is a term used for various mechanical devices 
that open and close to control the flow of fluids in pipes 
and vessels. The term also is used in physiology for nat- 
ural growths in the body, which serve much the same 
purpose as mechanical valves. Among these are the 
valves of the heart, which open and close to control the 
flow of blood through the chambers of the heart. 

Mechanical valves include check valves, relief valves, 
manual valves, and automatic control valves. Check 
valves and relief valves allow flow in one direction only. 
In a check valve, a gate or disk covers an opening called 
the seat Gravity or a spring holds the disk in place. Pres- 
sure on one side of the disk forces the valve open. But 
pressure on the other side pushes the disk into the seat, 
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Principal types of valves. The manual gate and globe valves 
are used to turn on or shut off the flow of liquids. The check 
valve allows a liquid to flow in one direction, but it closes shut 
to stop flow in the opposite direction. 


preventing flow. In a relief valve, the disk is held closed 
by a compressed spring on one side. It opens only 
when pressure against the other side of the disk is 
greater than that of the spring. 

Manual valves are controlled by hand. The common 
water faucet is a manual valve. Automatic control valves 
are controlled by some external power source, such as 
electricity or compressed air. These valves have become 
important in industry because hundreds of them can be 
operated from a central location by a computer or a de- 
vice called a controller. Alan H. Glenn 

See also Carburetor; Gasoline engine; Safety valve. 
Vampire is a corpse that supposedly returns to life at 
night to suck people's blood. According to many folk 
stories, a vampire must have a constant supply of fresh 
blood obtained by biting the neck of sleeping victims. 
The victims lose strength, die, and become vampires 
themselves. 

Stories of vampirelike creatures have come from 
many parts of the world. But most vampire tales origi- 
nated in Eastern European and Balkan countries, such as 
Albania, Greece, Hungary, and Romania. There are many 
superstitions about vampires. People who commit sui- 








cide, die violently, or are condemned by their church 
supposedly become vampires. According to folklore, a 
vampire can be destroyed by driving a wooden stake 
through its heart. In Europe, from the late 1600's to the 
early 1800's, people dug up graves looking for vampires. 
The horror novel Dracula (1897), by the English author 
Bram Stoker, is the most famous vampire story. The 
character of Dracula is based on Vlad Tepes, a cruel 
prince from Walachia (now part of Romania). Vlad was 
nicknamed Dracula, which in Romanian means son of 
the devil or son of a dragon. A number of motion pic- 
tures have been made about Dracula. Alan Dundes 
See also Dracula; Stoker, Bram. 
Vampire bat is the name given several different bats. 
The name is given particularly to certain bats in Central 
America and tropical America, which attack horses, cat- 
tle, fowl, and other warm-blooded animals, and drink 
their blood. The best known is the common vampire 
bat, a small reddish-brown animal about 3 inches (8 cen- 
timeters) long. It has very sharp triangular-shaped front 
teeth, which cut like a 
razor. Its esophagus is 
short and narrow, and will 
let nothing but fluids pass. 
Vampire bats sometimes 
attack people who are 
sleeping. The bite itself is 
harmless and soon heals, 
but vampire bats may carry 
rabies. Vampire bats have 
destroyed livestock and 
other animals in some lo- 
calities, and have also in- 
fected human beings. © Stephen Dalton, Photo Researchers 
Weird stories have been Vampire bat 
told about the viciousness 
of these mammals. Their peculiar name comes from the 
superstitious legends about the vampire, an imaginary 
being that sucked the blood from people. 


Scientific classification. True vampire bats make up the 
vampire bat family, Desmodontidae. The common vampire bat is 
genus Desmodus. Frank B. Golley 





See also Bat; Vampire; Stoker, Bram. 

Vanadium is a silvery-white metallic element. It oc- 
curs throughout the earth's crust, but only in extremely 
small quantities. Such trace amounts of vanadium also 
have been found in meteorites. 

Vanadium is used chiefly by steel manufacturers, who 
produce it in the form of an iron alloy called ferrova- 
nadium. Vanadium strengthens steel by improving both 
its hardness at high temperatures and its ability to with- 
stand shock. It also makes steel resistant to corrosion. 
Manufacturers use this strong, rust-resistant alloy steel 
in producing axles, gears, and springs for airplanes, au- 
tomobiles, and locomotives. High-speed cutting tools 
also are made of alloy steel containing vanadium. Vana- 
dium resists attack by many chemicals, but it allows neu- 
trons to penetrate readily. These properties make the 
metal suitable for use in nuclear reactors. 

Vanadium compounds also have a variety of uses. Va- 
nadium pentoxide and vanadium oxytrichloride serve as 
catalysts (substances that speed up chemical reactions). 
These catalysts aid the production of synthetic materials 
and industrial chemicals. Vanadium pentoxide and many 








other vanadium compounds are used in dyes, glazes, 
and glass coloring. 

Vanadium has the chemical symbol V. Its atomic num- 
ber is 23, and its atomic weight is 50.9415. It has a densi- 
ty of 6.1 grams per cubic centimeter at 20 °C. It melts at 
1890 + 10 °C and boils at 3380 °C. It was first recognized 
as anew element in 1801 by Andrés Manuel del Rio, a 
Mexican mineralogist. But del Rio later thought it was 
impure chromium. Nils Sefstr6m, a Swedish chemist, re- 
discovered vanadium in 1830 and named it after Vana- 
dis, the Scandinavian goddess of beauty. It is considered 
to be an essential trace element in the human body. 

Vanadium never occurs alone in nature. It is found 


combined with other elements in more than 60 minerals. 


For example, it occurs with uranium in the ore carnotite 
and with sulfur in patronite. A major commercial source 
is titaniferous magnetite, found mainly in Finland, Rus- 
sia, and South Africa. Sara Steck Melford 

Van Allen, James Alfred (1914- ), a physicist, 
discovered the Van Allen belts, two zones of electrically 
charged particles that surround the earth. His team of 
scientists used data from the United States Explorer 1 
satellite to make the discovery in 1958. Van Allen was 
born on Sept. 14, 1914, in Mount Pleasant, lowa, and 
graduated from lowa Wesleyan College and the Univer- 
sity of lowa. He served as head of the University of lowa 
department of physics and astronomy from 1951 to 1985. 

Roger H. Stuewer 
Van Allen belts, also called radiation belts, are two 
zones of electrically charged particles that surround the 
earth high above its surface. The belts were named for 
James A. Van Allen, an American physicist, who discov- 
ered them in 1958. He based his discovery on data from 
the Explorer 1 satellite. The belts surround the earth 
somewhat like doughnuts. The inner belt extends from 
about 600 to 3,000 miles (1,000 to 5,000 kilometers) 
above the earth. The outer belt reaches from about 9,300 
to 15,500 miles (15,000 to 25,000 kilometers). 

The radiation in the belts consists of high concentra- 
tions of charged particles, such as protons and elec- 
trons. The earth's magnetic field traps such particles and 
directs them toward the magnetic poles. The trapped 
particles spiral along a system of imaginary lines of the 
magnetic field. These feld lines curve from the north 
magnetic pole to the south magnetic pole. As particles 
approach either pole, the converging field lines reflect 
them back toward the opposite pole. This effect keeps 
particles in the belts bouncing between the poles. 

The inner belt traps particles set free from the earth's 
atmosphere by cosmic rays, high-energy particles from 
outer space. The outer belt acquires particles from the 
solar wind, a continuous stream of charged particles 
from the sun, and from solar flares, violent eruptions on 
the sun’s surface. Intense solar activity disrupts the belts 
and leads to magnetic storms. Disruptions of the belts 
also interfere with radio reception, cause surges In pow- 
er transmission lines, and produce auroras. 

Like the earth, Jupiter, Saturn, Uranus, and Neptune 
are surrounded by magnetic fields. In the 1970's and 
1980's, the Voyager space probes found evidence that 
these planets also have radiation belts. Jay M. Pasachoff 

See also Aurora; Magnetic storm; Van Allen, James 
A.; Voyager. 


Van Alisburg, Chris (1949-__‘), is an American au- 
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thor and illustrator of children’s books. His style is a 
dreamlike combination of fantasy and reality. Van Alls- 
burg won Caldecott Medals for his illustrations for Ju- 
manji (1981) and The Polar Express (1985). In 1993, Van 
Allsburg won the Regina Medal, which honored his life- 
time contribution to children’s literature. 

Van Allsburg was born on June 18, 1949, in Grand 
Rapids, Michigan. He graduated from the University of 
Michigan in 1972 and received a Master of Fine Arts de- 
gree from the Rhode Island School of Design in 1975. 
Since 1977, he has taught illustration there. 

Van Allsburg was working as a sculptor when his wife 
and a friend encouraged him to turn to children’s books. 
He wrote and illustrated his first book, The Garden of 
Abdul Gasazi, in 1979. He also wrote and illustrated Bens 
Dream (1982), The Wreck of the Zephyr (1983), The Mys- 
teries of Harris Burdick (1984), Just a Dream (1990), and 
The Sweetest Fig (1993). Van Allsburg illustrated Mark 
Helprin’s adaptation of Swan Lake (1989), based on the 
ballet composed by Peter Illich Tchaikovsky. 

Kathryn Pierson Jennings 

See also Literature for children (picture: Jumanji. 
Vanbrugh, van BROO or VAN bruh, Sir John (1664?- 
1726), was an English playwright and architect. His plays 
lightly satirize London high society, but they sometimes 
seriously criticize social values and institutions. Van- 
brughss first and most famous comedy, The Relapse 
(1696), ridicules sentimental comedies in which villains 
suddenly reform at the end. It also shows how mistreat- 
ment can tempt good people to act badly. The Provoked 
Wife (1697) deals with an unhappy marriage. His other 
plays are adaptations from French writers. 

The buildings Vanbrugh designed are large, ornate, 
and almost overpowering in the fashion of his time. His 
most famous building is Blenheim Palace near Oxford 
(see Churchill, Sir Winston [picture: Blenheim Palace). 
Vanbrugh also designed Castle Howard in Yorkshire 
and the Queen's Theatre in London. He was born in Lon- 
don. Gerald M. Berkowitz 
Van Buren, Abigail (1918- ), is the pen name of 
Pauline Phillips, who writes a newspaper advice column 
called Dear Abby with her daughter, Jeanne Phillips. The 
column is published in over 1,200 newspapers in the 
United States and other countries. It largely consists of 
responses to reader questions about such subjects as 
family life, marriage, 
health, death, and social is- 
sues. She often consults 
with experts to help an- 
swer questions. 

Pauline Esther Friedman 
was born on July 4, 1918, 
in Sioux City, lowa. In 1939, 
she married Morton 
Phillips, a wealthy investor. 
In 1956, she began her ca- 
reer as an advice colum- 
nist for the San Francisco 
Chronicle. Her books in- 
clude The Best of Dear 
Abby (1981) and Dear Abby 
on Planning Your Wedding (1989). Her twin sister, Esther 
Pauline Lederer, wrote a popular advice column called 
Ann Landers (see Landers, Ann). William McKeen 
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Van Buren, Martin (1782-1862), ran for President 
three times but won only the first time. He served dur- 
ing the nation’s first great depression, the Panic of 1837. 
The panic brought financial ruin and misery to millions. 
Many turned to the government for aid, but Van Buren 
refused to help. He believed in Thomas Jefferson's idea 
that government should play the smallest possible role 
in American life. “The less government interferes,” Van 
Buren explained, ‘the better for general prosperity.” 

Van Buren’s erect bearing and high, broad forehead 
gave him a dignified appearance. He had served as Vice 
President under Andrew Jackson, and, as President, Van 
Buren inherited much of Jackson's popularity. But dur- 
ing the three years of the panic, Van Buren bore the 
anger of a disappointed people. His enemies accused 
him of being a sly, scheming politician. They called Van 
Buren ‘The Little Magician” and “The Fox of Kinderhook.” 
They ridiculed his courteous manners. When he contin- 
ued to deal politely with his political rivals, his enemies 
said this approach showed his lack of deep convictions. 

By defending his Jeffersonian ideals, Van Buren dem- 
onstrated that actually he had both deep convictions 
and courage. Partly because he refused to compromise, 
he was defeated for reelection in 1840 by William Henry 
Harrison, whom he had beaten in 1836. Van Buren ran 
again for President in 1848 but finished a poor third. 

In Van Buren’s time, Washington, D.C., was still a city 
of muddy streets and few trees. One traveler said: “It 
looks as if it had rained naked buildings upon an open 
plain.” But life in the capital reflected the excitement of a 
growing country. The first railroad into Washington was 
completed in time to bring visitors from New York City 
and Philadelphia to Van Buren’s inauguration. Frontiers- 
men such as Sam Houston mingled with courtly South- 
erners and proper New Englanders. Washington host- 


esses sought out the popular author Washington Irving 
for their dinner parties. Out West, the frontier town of 
Chicago became an incorporated city, and the Republic 
of Texas began its fight for statehood. 


Early life 


Childhood and education. Martin Van Buren was 
born in the Dutch community of Kinderhook, N.Y., on 
Dec. 5, 1782. He was the third of the five children of 
Abraham and Maria Hoes Van Buren. Martin had an 
older brother and sister, and two younger brothers. His 
mother was the widow of Johannes Van Alen, and had 
three other children by her first marriage. Abraham Van 
Buren ran a truck farm and a tavern. As a child, Martin 
enjoyed listening to the tavern patrons as they argued 
politics in the Dutch language. 

Martin attended the village school. At the age of 14, 
he began to study law under Francis Sylvester, a local at- 
torney. He showed great talent, and Sylvester soon let 
him work in court. Martin first took part in a court trial at 
the age of 15. Another lawyer from Sylvester's office had 
tried the case. As he was about to sum up his argu- 
ments, he turned to Martin and said: “Here, Mat, sum 
up. You may as well begin early.” The boy was rewarded 


Important dates in Van Buren’s life 


1782 ~=(Dec. 5) Born in Kinderhook, N.Y. 

1812 Elected to the New York Senate. 

1821 Elected to the United States Senate. 

1828 Elected governor of New York. 

1829 Appointed secretary of state. 

1832 Elected Vice President of the United States. 
1836 Elected President of the United States. 

1840 Defeated for reelection by William H. Harrison. 
1848 Nominated for President by the Free Soil Party. 
1862 = (July 24) Died in Kinderhook, N.Y. 
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lowa became a territory in 1838. This new territory in- 
cluded all of present-day lowa, most of Minnesota, and two- 
thirds of North and South Dakota. 


The U.S. flag had 26 stars 
during most of Van Buren’s 
term of office. The 26th star 
was added on July 4, 1837, to 
represent Michigan, which 
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that day with a silver half dollar. He soon became a fa- 
miliar sight in the village court. 

In 1801, Van Buren moved to New York City to con- 
tinue his studies. He was admitted to the bar in 1803 and 
opened a law office in Kinderhook with his half brother, 
James I. Van Alen. 

Van Buren’s family. On Feb. 21, 1807, Martin Van 
Buren married his distant cousin and childhood sweet- 
heart, Hannah Hoes (March 8, 1783-Feb. 5, 1819). Mrs. 
Van Buren died 18 years before her husband became 
President. The couple had four sons. Abraham, the eld- 
est, was his father’s White House secretary, and later 
served on the staff of General Zachary Taylor during the 
Mexican War (1846-1848). John, the second son, became 
attorney general of New York. 


Political and public career 


Van Buren’s enthusiasm for the ideas of Thomas Jef- 
ferson took him into politics as a Democratic-Republi- 
can (see Democratic-Republican Party). He was elected 
to the New York Senate in 1812. Shortly after his reelec- 
tion to the Senate in 1816, Van Buren was appointed at- 
torney general of New York. In this post, Van Buren 
helped form the first modern political machine, an or- 
ganization that does favors for citizens in return for 
votes. His machine was known as the Albany Regency. 

U.S. senator. In 1820, a split in the Democratic- 
Republican Party of New York gave Van Buren a chance 
to display his new political power. Governor De Witt 
Clinton tried to get John C. Spencer into the U.S. Senate 
through a special election. Van Buren opposed Clinton 
and successfully managed the election of Rufus King, an 
independent Federalist. A year later, when the other 
Senate seat was vacated, Van Buren’s standing had so 
increased that the legislature elected him. 





had become a state in January. 
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The world of President Van Buren 


Economic depression struck the United States in 1837 and 
caused widespread hardship. 

The first steel plow that could easily turn the heavy sod of 
the American prairie was invented by John Deere in 1837. 
Queen Victoria began her 63-year reign over the United 
Kingdom of Great Britain and Ireland in 1837. 

The first popular method of photography, invented in 
1837 by Louis Daguerre of France, produced images on cop- 
per plates called daguerreotypes. 

Samuel F. B. Morse gave his first demonstration of the tele- 
graph in 1837 and patented his device in 1840. 

Revolts in Upper and Lower Canada began in 1837. In 
1840, the British Parliament voted to unite the two colonies 
into the Province of Canada. 

Thousands of Indians were forced to move from their 
homelands in the Southeastern United States to what is now 
Oklahoma in the 1830s and early 1840s. The Indians in- 
cluded the Cherokee, who called their forced march the 
Trail of Tears. This term is sometimes used to refer to the re- 
moval of the other tribes as well. 

A U.S. Navy expedition to Antarctica was led by Lt. 
Charles Wilkes between 1838 and 1842. Wilkes sighted land 
in 1840 and sailed along 1,500 miles (2,410 kilometers) of the 
Antarctic coast. He was the first person to recognize that 
Antarctica was a continent and not just a huge field of ice. 
The first teacher-training school in the United States 
opened in Lexington, Mass., in 1839. Only women were ad- 
mitted to the school. 


WORLD BOOK map 


Van Buren took his seat in the Senate on Dec. 3, 1821. 
He became a leader in the fight against imprisonment 
for debt, a great social evil of the time. In 1828, Con- 
gress passed a law abolishing such imprisonment. Van 
Buren also tried to stop the extension of the slave trade. 
He introduced a bill forbidding the importation of slaves 
into Florida unless they were owned by settlers. This bill 
was defeated. Van Buren won reelection to the Senate 
in 1827. That year, he created an alliance between the 
Albany Regency and Virginia’s powerful Democratic ma- 
chine, the Richmond Junto. The two organizations 
backed Andrew Jackson for President because they 
thought he was most likely to preserve states’ rights. 

Secretary of state. Late in 1828, Van Buren resigned 
from the Senate after being elected governor of New 
York. He served as governor only two months then re- 





From A History nf Old Kinderhook by Edward A. Callier, G, P Putnam's Sons, 1914 
Van Buren’s birthplace was in Kinderhook, N.Y. The house has 
been torn down, and the only record of what it looked like 
comes from drawings made during Van Buren’s lifetime. 
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signed to become secretary of state under President 
jackson. Van Buren successfully pressed claims for dam- 
ages to American shipping by French and Danish war- 
ships during the Napoleonic Wars. Under his leader- 
ship, the United States reestablished trade with the 
British West Indies. The British had closed West Indian 
ports to American shipping in 1826 in retaliation for 
high American tariffs on British goods. 

Vice President. In 1831, Jackson appointed Van 
Buren U.S. minister to Britain. But the Senate, by one 
vote, refused to confirm the appointment. By this act, 
Van Buren’s enemies thought they had destroyed his ca- 
reer. Jackson took the Senate's action as a personal in- 
sult. In 1832, he supported Van Buren’s nomination to 
the vice presidency. Jackson also made it clear that Van 
Buren was his choice to be the next President. As Vice 
President, Van Buren reluctantly backed Jackson’s deci- 
sion to withdraw federal deposits from the Bank of the 
United States (see Bank of the United States). Van Buren 
also hesitated to support Jackson’s actions to enforce 
federal authority after South Carolina declared a federal 
law unconstitutional (see Nullification). 

Election of 1836. In spite of Van Buren’s political be- 
liefs, he retained Jackson's support and easily won the 
Democratic nomination for President in 1836. He de- 
feated William Henry Harrison, the main Whig candi- 
date, by 97 electoral votes. In the vice presidential race, 
no candidate won a majority of the electoral votes. The 
United States Senate then chose Van Buren’s running 
mate, Representative Richard M. Johnson of Kentucky. 
No other Vice President has ever been elected by the 
Senate. 


Van Buren’s Administration (1837-1841) 


The Panic of 1837. Van Buren owed the presidency 
to Jackson. But many of the problems that faced him as 
President had developed during Jackson's Administra- 
tion. Congress had failed to limit the sales of public 
lands to actual settlers, even though Jackson urged such 
action during his last year in office. Everyone was specu- 
lating in public lands, even clerks and shoeshine boys. 
State banks and branches of the Bank of the United 
States had joined the speculative splurge. They made 
vast loans without security in gold or silver. Unable to 
limit land sales, Jackson had issued his Specie Circular 
of July 11, 1836. It required the government to accept 
only gold and silver in payment for public lands. Banks 
could no longer make loans without security, and the 
speculation ended. A financial crash was inevitable. It 
came on May 10, 1837, just 67 days after Van Buren took 
office. Banks in Philadelphia and New York City closed, 
and soon every bank in the country did likewise. The 
first great depression in U.S. history had begun. 


Van Buren’s election 


Place of nominating convention .... Baltimore 
Ballot on which nominated .......... Ist 
Whig opponent ...................... William Henry Harrison 
Blectoral vote’........................ 170 (Van Buren) to 
73 (Harrison) 


Popular vote ......................... 764,176 (Van Buren) to 


550,816 (Harrison) 
Age at inauguration 


es. see Electoral College (table) 





© White House Historical Association (National Geographic Society! 
Angelica Singleton Van Buren, the widowed President's 
daughter-in-law, served as his White House hostess. She mar- 
ried his oldest son, Abraham, in November 1838. 


The independent treasury. The Panic of 1837 
placed Van Buren in a politically dangerous situation. Al- 
though he had pledged to limit the use of federal 
power, he acted decisively to protect government 
funds, which were on deposit in private banks. He called 
Congress into special session and proposed that a treas- 
ury be created to hold government money. A bill putting 
this plan gradually into effect was defeated twice but fi- 
nally passed Congress on July 4, 1840. The battle over 
the treasury cost Van Buren the support of many bank- 
ers and bank stockholders, especially in the strong 
Democratic states of New York and Virginia. This loss 
crippled his bid for reelection. 

Life in the White House. Van Buren avoided extrava- 
gant White House parties because of the depression. He 
limited his entertaining to simple dinners. Many visitors 
to the Executive Mansion found the atmosphere formal 
and austere, even with Van Buren’s four sons present. 
The people of Washington admired the modesty and 
personal charm of the youths, all in their 20's. But many, 
especially Dolley Madison, regretted the lack of a 
woman in the household. She introduced the President's 
eldest son, Abraham, to Angelica Singleton of South 
Carolina. A romance soon developed, and the young 
people were married in late 1838. Angelica Van Buren 
assumed the role of White House hostess. 

Growing unpopularity. The depression was only 
one of many disturbances during Van Buren’s Adminis- 
tration. Border disputes developed with Canada. In 1839, 
a boundary dispute between Maine and New Brunswick 
nearly resulted in open warfare. Van Buren handled the 
problem with tact, and the dispute was settled peace- 
fully. However, he received little credit for his efforts. 
See New Brunswick (The Aroostook War). 

Antislavery leaders blamed Van Buren for the expen- 
sive war to drive the Seminole Indians from Florida. 
They feared the region might become a new slave state. 
Proslavery leaders attacked the President for not work- 
ing to annex Texas. The proslavery people believed that 
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Vice President and Cabinet 


Vice President ....................... * Richard M. Johnson 


Secretary of state ................... John Forsyth 
Secretary of the treasury ........... Levi Woodbury 
Secretary of war .................... Joel R. Poinsett 
Attorney general .................... Benjamin F. Butler 


Felix Grundy (1838) 
Henry D. Gilpin (1840) 


Postmaster general ................. Amos Kendall 
John M. Niles (1840) 
Secretary of the Navy ............... Mahlon Dickerson 


James Paulding (1838) 


*Has a separate biography in World Book. 


Van Buren did not want to admit a new slave state into 
the Union. 

Election of 1840. The Democrats nominated Van Bu- 
ren for reelection in 1840 in spite of his unpopularity. 
Vice President Johnson had so many enemies that he 
failed to gain renomination. The Democrats could not 
agree on any vice presidential candidate. As a result, 
Van Buren became the only presidential candidate in 
American history to seek election without a running 
mate. The Whigs again nominated William Henry Harri- 
son for President and chose former Senator John Tyler 
of Virginia as his running mate. 

Harrison launched a boisterous campaign in which he 
attacked Van Buren as an aristocrat who had no interest 
in the unemployment caused by the depression. Using 
the slogan “Tippecanoe and Tyler too,” Harrison cam- 
paigned on the basis of his colorful military career. Few 
people were surprised when Van Buren lost by an elec- 
toral vote of 234 to 60. But many were amazed by the 
close popular vote. Of 2,400,000 votes cast, Van Buren 
lost by fewer than 150,000. See Harrison, William Henry 
(Elections of 1836 and 1840). 


later years 


Van Buren retired to his country estate, Lindenwald, 
near his birthplace. He remained active in politics for 
more than 20 years. In 1848, the antislavery Free Soil Par- 
ty nominated him for President (see Free Soil Party). He 
lost the election but took so many New York votes from 
Democrat lL ewis Cass that the Whig candidate, Zachary 
Taylor, was elected. 

As the slavery disputes grew hotter, Van Buren made 
his antislavery position clear. But he remained a loyal 
Democrat, supporting Franklin Pierce in 1852 and James 
Buchanan in 1856. Van Buren died at Lindenwald on July 
24, 1862, and was buried beside his wife in Kinderhook. 
The Lindenwald estate became the Martin Van Buren 
National Historic Site in 1974. James C. Curtis 


Related articles in World Book include: 
Free Soil Party johnson, Richard Mentor 
Harrison, William Henry President of the United States 
Jackson, Andrew Vice President of the U.S. 


Outline 


I. Early life 

A. Childhood and education 
B. Van Buren’s family 

il. Political and public career 
A. U.S. senator 
B. Secretary of state 
C. Vice President 
D. Election of 1836 

iil. Van Buren’s Administration (1837-1841) 
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A. The Panic of 1837 

B. The independent 
treasury 
IV. Later years 


C. Life in the White House 
D. Growing unpopularity 
E. Election of 1840 


Questions 


Whose support assured Van Buren’s nomination for President? 

What events caused Van Buren to lose popularity? 

What social evil did Van Buren oppose while serving as a Unit- 
ed States senator? 

What political organization did Van Buren help found in New 
York state? 

Why was Van Buren called “The Fox of Kinderhook’? 

What was Van Buren’s plan to protect federal funds from the ef- 
fects of a depression? 

What caused the Panic of 1837? 

Why was Van Buren the only person ever to run for President 
without a vice presidential running mate? 


Additional resources 


Cole, Donald B. Martin Van Buren and the American Political 

System. Princeton, 1984. 

Niven, John. Martin Van Buren. Oxford, 1983. 

Welsbacher, Anne. Martin Van Buren. Abdo, 2001. Younger 
readers. 

Wilson, Major L. The Presidency of Martin Van Buren. Univ. Pr. of 

Kans., 1984. 

Vance, Cyrus Roberts (1917-2002), served as secre- 
tary of state from 1977 to 1980 under President Jimmy 
Carter. Vance, a lawyer and former official in the Depart- 
ment of Defense, came to the Department of State as an 
experienced diplomat. In 1967, he settled a dispute be- 
tween Greece and Turkey over Cyprus. In 1968 and 1969, 
he served as deputy United States negotiator at the Paris 
peace talks on the Vietnam War. 

As secretary of state, Vance played a major role in es- 
tablishing full diplomatic relations between the United 
States and China. He also helped negotiate a peace 
treaty between Egypt and Israel. He resigned because 
he could not support a plan by the Carter administration 
to rescue American hostages held in Iran (see Carter, 
Jimmy). 

In late 1991, the United Nations asked Vance to help 
end fighting between Croats and Serbs in Croatia. His 
efforts led to a cease-fire there in 1992. 

Vance was born on March 27, 1917, in Clarksburg, 
West Virginia. He graduated from Yale University and 
from Yale Law School. He enlisted in the Navy in 1942, 
during World War Il. In 1947, he joined a New York City 
law firm. 

In 1961, President John F. Kennedy named Vance gen- 
eral counsel of the Department of Defense. Vance be- 
came secretary of the Army in 1962, and President Lyn- 
don B. Johnson appointed him deputy secretary of 
defense in 1964. Vance died on Jan. 12, 2002. 

Nancy Dickerson Whilehead 
Vance, Zebulon Baird (1830-1894), was a Confeder- 
ate governor of North Carolina and a Democratic United 
States senator. Vance opposed secession, but he served 
in the Confederate Army during the Civil War (1861- 
1865). He became governor of North Carolina in 1862, 
and devoted himself to supplying North Carolina sol- 
diers. He was elected to the U.S. Senate in 1870, but was 
refused his seat. He was elected governor again in 1876 
and served in the U.S. Senate from 1879 until his death. 

Vance was horn on May 13, 1830, in Buncombe Coun- 
ty, North Carolina. He represents North Carolina in Stat- 


uary Hall. Thomas L Connelly 
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Vancouver, van KOO vuhr, is the largest city in British 
Columbia and the busiest port in Canada. It also ranks as 
one of the largest cities in Canada. The people who live 
in the Vancouver metropolitan area make up about half 
the entire population of British Columbia. The city is the 
province's major center of commerce, culture, industry, 
and transportation. 

Vancouver lies in southwestern British Columbia, 
about 25 miles (40 kilometers) north of the Canadian- 
United States border. The city's chief asset is its natural 
harbor in Burrard Inlet. The harbor is connected with 
the Pacific Ocean by English Bay, the Strait of Georgia, 
and Juan de Fuca Strait. Ships can use the port the year 
around because the harbor's waters never freeze. The 
port handles nearly all of Canada’s trade with Japan and 
other Asian nations. Vancouver is often called Canada’s 
Gateway to the Pacific. 

The first permanent European settlement on the site 
of what is now Vancouver grew up near a sawmill built 
in 1865. Rich timber resources helped the settlement be- 
come a bustling lumber town. In 1884, the Canadian Pa- 
cific Railway chose the site as the western terminal of 
Canada’s first transcontinental railroad. William Van 
Horne, the railroad’s general manager, named the town 
for Captain George Vancouver, a British explorer who 
had sailed into Burrard Inlet in 1792. 


Greater Vancouver 


Vancouver covers 44 square miles (115 square kilome- 
ters) on the southern shore of Burrard Inlet. The city lies 
in a beautiful setting, near the Coast Mountains and the 
ocean. The protective mountains, and warm winds 
blowing in from the Pacific, help provide a mild climate 
for a city so far north. Vancouver's temperatures average 
36 *F (2 °C) in January and 63 °F (17 °C) in July. 

The Vancouver metropolitan area, called Greater Van- 
couver, accupies 1,112 square miles (2,879 square kilo- 
meters). Greater Vancouver is Canada’s third-largest 
metropolitan area. Only the Montreal and Toronto met- 
ropolitan areas have larger populations. 

The city lies on two ridges separated partly by a shal- 
low inlet called False Creek. Stanley Park, the main 
recreational area, is on the shorter, northern ridge. Far- 
ther south and east on this ridge are downtown Vancou- 
ver and rows of high-rise apartment buildings in an area 


Vancouver is Canada’s 
busiest port It is also the 
largest city and the major cul- 
tural and industrial center of 
British Columbia. Skyscrapers 
rise near Vancouver's harbor. 
The Coast Mountains tower in 
the background. 
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called the West End. The southern ridge includes the 
East End, a large section of single-family homes. 

The intersection of Granville and Georgia streets is 
the heart of downtown Vancouver. The 30-story Toronto 
Dominion Bank Tower rises over the intersection. It 
stands in Pacific Centre, a complex that also has a de- 
partment store and an underground shopping center. 
The tallest building in Vancouver, the 33-story Royal 
Bank Tower, stands nearby at Georgia and Burrard 
streets. The tower rises 466 feet (142 meters) in Royal 
Centre, a development that 
includes a hotel and a 
shopping mall. 

Several other downtown 
streets have special charac- 
teristics. Robson Street, 
also known to Vancouver 
residents as Robson- 
Strasse, its name in Ger- 
man, is a fascinating center 
of European import stores. 
Restaurants that specialize 
in French, German, Greek, 
Italian, and other types of 
cooking help give the 
street an international 
charm. Most of Vancou- 
vers Chinatown, one of the 
largest Chinese communi- 
ties in North America, is on 
Pender Street. More than 





Vancouver's coat of arms, 
adopted in 1969, includes a 
lumberman and a fisherman. 
They represent two industries 
that have contributed much to 
the city’s growth. 


Facts in brief 





Population: 545,671. Metropolitan area population—1,986,965. 
Area: 44 mi? (115 km’). Metropolitan area—1,112. mi? (2,879 km). 
Altitude: 38 feet (11.6 m) above sea level. 

Climate: Average temperature—January, 36 °F (2 °C); July, 63 °F 
(17 °C). Average annual precipitation (rainfall, melted snow, 
and other forms of moisture)—47 inches (119 cm). For the 
monthly weather in Vancouver, see British Columbia (Cli- 
mate). 

Government: Mayor-council. Terms—2 years for the mayor and 
the 10 council members. 

Founded: 1865. Incorporated as a city in 1886. 





17,000 people of Chinese descent live on or near Pender 
Street, which is lined by restaurants, gift shops, and 
nightclubs. 

Gastown, the original center of Vancouver, consists of 
a few redeveloped blocks just north of Chinatown. Gas- 
town’s old brick buildings and cobblestone streets recall 
the city’s early days. This area has several antique shops 
and art galleries. 

The False Creek waterfront, once Vancouver's center 
of industry, has been redeveloped into a pleasant resi- 
dential area. A community of town houses and apart- 
ments lines the south shore of False Creek. Nearby is 
Granville Island, a popular tourist shopping destination 
that features markets, boutiques, and restaurants. 

The metropolitan area. The Coast Mountains, in- 
cluding two snow-capped peaks called the Lions, rise 
majestically north of Vancouver. Point Grey, a peninsula, 
juts into the Strait of Georgia at the west end of the city. 
The flat, green delta lands of the Fraser River basin 
spread south of Vancouver. 

The suburb of Surrey ranks as British Columbia's sec- 
ond largest city, after Vancouver. Other suburbs include 
Burnaby, Coquitlam, Richmond, Delta, North Vancouver, 
and West Vancouver. 


People 


About 70 percent of Vancouver's people were born in 
Canada. People of British ancestry make up the largest 
group. Other large groups, in order of size, include 
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Vancouver, the largest city in 
British Columbia, is the busi- OO Ocal 
est port in Canada. The map 7 
shows the city and its major 
points of interest. 
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those of Asian, Irish, German, or French descent. 

Vancouver's mild climate has helped make the city a 
popular retirement center. The climate also attracts 
large numbers of young people from other parts of 
Canada. But many of them lack job skills and cannot find 
work. As a result, they contribute to the city’s relatively 
high rate of unemployment. Poverty is another major 
problem in Vancouver. Most of the poor live in run- 
down buildings just east of the downtown section and 
in parts of the East End. 


Economy 


Trade and finance. Vancouver is Canada's busiest 
port. Vancouver's port handles about 75 million tons (70 
million metric tons) of cargo annually. It serves as the 
main center for the distribution of goods shipped be- 
tween Canada and Asia. The port is also the center of an 
important northern coastal trade. More than 50 steam- 
ship lines serve Vancouver. 

Vancouver is the largest wholesale and retail trading 
center of western Canada. About 100,000 workers in 
Greater Vancouver are employed by wholesale and re- 
tail companies. The sales of these firms exceed $25 bil- 
lion annually. Almost every large business in British 
Columbia has its headquarters in the city. The tourist 
industry ranks among Vancouvers fastest-growing 
sources of employment. Vancouver has more banks, 
loan companies, and other financial institutions than any 
other city in western Canada. 
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Colorful totem poles stand in Vancouver's Stanley Park. Stanley 
Park is the city’s main recreational area and one of the largest 
city parks in Canada. The park covers 1,000 acres (400 hectares). 


Transportation. Vancouver serves as the western 
terminal of Canada’s two transcontinental railroads, the 
Canadian National Railway and the Canadian Pacific Rail- 
way. The British Columbia Railway, which is owned by 
the provincial government, has its general offices in 
Vancouver. The Burlington Northern and Santa Fe con- 
nects Vancouver with United States cities. 

Vancouver International Airport is Canada’s second 
busiest airport. Only the airport at Toronto serves more 
passengers. Major Canadian, Asian, European, and U.S. 
airlines use Vancouver's airport. 

Local transportation facilities include a bus system. An 
elevated rapid transit system, Sky Train, connects down- 
town Vancouver with New Westminster, a city 12 miles 
(19 kilometers) southeast of downtown Vancouver. Ferry 
lines connect Vancouver and nearby Vancouver Island. 
The Lions Gate Bridge spans Burrard Inlet. It is 1,550 feet 
(472 meters) long and links Stanley Park and West Van- 
couver. The Trans-Canada Highway connects Vancouver 
and other Canadian cities. 

Industry. Greater Vancouver ranks as the most im- 
portant Canadian industrial center west of Ontario. The 
approximately 2,000 factories in Greater Vancouver pro- 
duce about $2 billion worth of goods annually. They em- 
ploy about 72,000 workers. 

The area's leading industries are food processing and 
the manufacture of wood and wood products. Fish proc- 
essing and meat packing rank as the chief activities of 
the food products industry. Vast evergreen forests in 
British Columbia provide the raw materials for the area's 
sawmills, pulp and paper mills, and veneer and plywood 
plants. Other activities include metal fabricating, the 
making of paper and related products, and the manufac- 


ture of petroleum and coal products. 

Industry plays a key role in Vancouver's economy. 
However, many of the city’s industries have caused envi- 
ronmental damage to the area. The waters of Burrard In- 
let, for example, have become heavily polluted. 

Communication. Vancouver has two major daily 
newspapers, The Province and The Sun. Three television 
stations and nine radio stations serve the city. The Cana- 
dian Broadcasting Corporation has its regional head- 
quarters in Vancouver. 


Education 


Schools. Vancouver has about 100 public elementary 
schools and about 20 public high schools, with a total of 
approximately 70,000 students. The city’s public school 
system also operates the Vancouver School of Art and 
the Vancouver Vocational Institute. In addition, Vancou- 
ver has about 40 church-supported schools and private 
schools. 

The University of British Columbia, on Point Grey, is 
one of the largest universities in Canada. It has about 
27,000 students. Simon Fraser University is in Burnaby. 

Libraries. The Vancouver Public Library system in- 
cludes a central library in the downtown area and about 
15 branches. The University of British Columbia Library 
owns about 7 million volumes, including microforms. 


Cultural life and recreation 


The arts. The Vancouver Opera Association performs 
in the Queen Elizabeth Theatre. Major stage attractions 
are presented in the Playhouse Theatre next door. The 
Vancouver Symphony Orchestra performs at the Or- 
pheum Theatre. The Vancouver Art Gallery features 
paintings by European and Canadian artists. 

Museums. The Vancouver Museum and the H. R. 
MacMillan Space Centre form part of a modern cultural 
center at the mouth of False Creek in Vancouver. The 
museum features exhibits on the settlement of western 
Canada. The space center includes simulated space 
flights and a planetarium. Nearby on the waterfront, the 
Vancouver Maritime Museum displays the Arctic ex- 
ploring ship St Roch. This vessel was the first to sail 
through the Northwest Passage from both the west and 
the east. The ship made the voyages between 1940 and 
1944. The Museum of Anthropology, one of the finest 
museums of its kind, is located at the University of Brit- 
ish Columbia. 

Parks. Vancouver has about 135 parks that cover a to- 
tal of approximately 2,700 acres (1,090 hectares). Stanley 
Park occupies 1,000 acres (400 hectares) and ranks 
among the largest city parks in Canada. It includes the 
Vancouver Public Aquarium, which is one of the finest 
marine centers in the world and the largest in Canada. 
The aquarium has more than 8,000 specimens. Stanley 
Park is also known for its flower gardens. Queen Eliza- 
beth Park includes an arboretum and the Bloedel Con- 
servatory. 

Vancouver's mild climate makes it attractive for many 
outdoor activities, including fishing, golfing, and tennis. 
Vancouver also has many fine beaches. The Pacific Na- 
tional Exhibition, western Canada’s largest fair, attracts 
many tourists to Vancouver in late August and early 
September every year. It includes agricultural and indus- 
trial displays and many kinds of entertainment. 
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Sports. The city is the home of two major profession- 
al sports teams. The British Columbia Lions play in the 
Canadian Football League. The Vancouver Canucks 
compete in the National Hockey League. 


Government 


Vancouver has a mayor-council form of government. 
The voters elect the mayor and the 10 members of the 
city council to two-year terms. Property taxes furnish 
most of the city government's revenue. But these and 
other taxes do not provide enough money to pay for 
public services and needed improvements. As a result, 
Vancouver depends on funds from the federal and 
provincial governments to meet its expenses. 

Other problems in Vancouver include air and water 
pollution and a shortage of low-rent housing. City lead- 
ers are also concerned about the increasing rate of con- 
struction on land that may be needed for parks or for 
other recreational use. 


History 


Salish Indians lived in what is now the Vancouver area 
for more than 2,000 years before white explorers ar- 
rived. In 1791, Don José Marie Narvaez, a Spanish ex- 
plorer, became the first European to see the area. Cap- 
tain George Vancouver sailed into Burrard Inlet in 1792. 

The settlement that became Vancouver was founded 
in 1865, when a sawmill company built Hastings Mill on 
the site. In 1867, John Deighton, a former English sailor, 
built a saloon nearby to serve the loggers. He had the 
nickname “Gassy Jack” because he was so talkative, and 
the community soon became known as Gastown. 

Early growth. In 1884, the Canadian Pacific Railway 
chose the site of Vancouver as its western terminal. The 
young lumber town was incorporated as the city of Van- 
couver in April 1886. At that time, about 2,000 people 
lived there. A fire destroyed most of Vancouver two 
months later, but the city was quickly rebuilt. 

The first Canadian Pacific Railway train reached Van- 
couver from eastern Canada in 1887. The city’s popula- 
tion rose to 8,000 in 1889. In 1891, ships of the Canadian 
Pacific Steamship Company started to sail between the 
city and Asia. By 1901, the population of Vancouver had 
soared to 42,000. 

The great boom. Between 1900 and 1910, job oppor- 
tunities made Vancouver the fastest-growing city in 
Canada. The salmon-canning and wood-processing in- 
dustries created many of these jobs. Immigrants poured 
into the city from China, India, Japan, the United King- 
dom, and the United States. In 1904, the Great Northern 
Railway linked Vancouver with Seattle and other U.S. 
cities. By 1911, about 86,000 people lived in Vancouver. 

The opening of the Panama Canal in 1914 greatly in- 
creased business for Vancouver's port. The canal pro- 
vided a cheaper way to ship fish, grain, and lumber from 
western Canada to eastern Canada, Europe, and the 
eastern United States. By 1921, Vancouver had 163,220 
people. In 1929, the neighboring communities of Point 
Grey and South Vancouver became part of Vancouver. 
In 1931, nearly 250,000 people lived in the city. 

The mid-1900’'s. Vancouver suffered severely during 
the Great Depression of the 1930's. Thousands of unem- 
ployed and homeless people moved to the city from 
other parts of Canada to seek jobs and relief from the 
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cold winters. Many of these people found no work and 
took part in several demonstrations against the provin- 
cial and federal governments. 

World War II (1939-1945) brought prosperity to the 
city as shipbuilding and other industries expanded. Dur- 
ing the war, Vancouver served as headquarters of the 
coastal defense staffs of the Canadian Army. 

The city changed rapidly after the war. Tall apartment 
buildings appeared in the West End, and modern office 
towers replaced old structures downtown. Shopping 
centers were built near many residential areas. 

Vancouver's seaport grew in importance in the 1960's 
because of a rapid growth of trade between Canada and 
Japan. In 1970, a coal-loading terminal equipped to han- 
dle the world’s largest cargo ships opened just south of 
Vancouver at Roberts Bank. 

During the 1960's and 1970's, private developers 
erected more tall apartment buildings in the West End 
and office towers in the downtown area. The downtown 
developments included Pacific Centre and Royal Centre. 
In 1974, the city prohibited automobile traffic on part of 
Granville Street and turned this section into a mall. 

Recent events. Canada Place was constructed on the 
Vancouver waterfront in the mid-1980's. The complex in- 
cludes the World Trade Centre office building, a hotel, a 
convention center with an unusual saillike roof, and 
docking facilities for cruise ships. Expo 86, an exposition 
of communication and transportation technologies, at- 
tracted more than 22 million visitors to Vancouver in 
1986. 

Four major construction projects were completed in 
Vancouver in 1995. These developments were Library 
Square, a new public library; General Motors Place, a 
sports arena; Ford Centre, a theater; and a new terminal 
for Vancouver International Airport. Stephen Hume 

See also British Columbia (pictures); Canada (picture); 

Park (picture: Urban parks). 
Vancouver (pop. 143,560) is a port city on the Colum- 
bia River in southwestern Washington. It lies across the 
river from Portland, Oregon (see Washington [political 
map)). Vancouver is also an important banking and rail- 
road center for southwestern Washington. 

Nearby Bonneville Dam, a large federal power project 
on the Columbia River, helps provide electricity for the 
region. The area’s main industries include a paper mill 
and electronics companies. 

Vancouver is the oldest continuously occupied settle- 
ment in the state of Washington. The city grew up 
around Fort Vancouver, which was completed in 1825 
by the Hudson’s Bay Company, a British trading firm. 
The fort was named for Captain George Vancouver, a 
British explorer who had sailed along the coast of Wash- 
ington in 1792. Vancouver was incorporated as a city in 
1857. It is the seat of Clark County and has a council- 
manager form of government. 
Vancouver, George (1758-1798), was a British explor- 
er. Vancouver Island and cities in Washington and in 
British Columbia, Canada, are named after him. 

He was born at King’s Lynn, Norfolk, England. He en- 
tered the navy as an able seaman at the age of 13. His 
early experiences were on Captain James Cook's two 
last voyages (see Cook, James). Vancouver served as a 
midshipman on the last voyage. 

An incident concerning Nootka Sound, off the west 


Thomas Hardy Ryll 
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coast of Vancouver Island, 
threatened war between 
Britain and Spain. Vancou- 
ver was ordered there, 
and he sailed in April 1791. 
He sailed by way of the 
Cape of Good Hope, Aus- 
tralia, and New Zealand, 
following Cook's example. 
He made valuable charts 
of the coasts of these ar- 
eas. He reached the Amert- 
can continent in 1792. Van- 
couver participated in 
certain formalities involv- 
ing Nootka Sound, and then sailed through Juan de Fuca 
Strait and around Vancouver Island. His surveys of the 
west coast of North America from San Diego to south- 
ern Alaska were pioneering achievements. He returned 
to England via Cape Horn in 1795. His book, A Voyage of 
Discovery to the North Pacific Ocean and Round the 
World in the Years 1790-1795, was published in 1798. 

Barry M. Gough 
Vancouver Island is the largest island on the Pacific 
Coast of North America, and an important part of the 
Canadian province of British Columbia. Vancouver Is- 
land extends for 285 miles (459 kilometers) along the 
southwestern coast of Canada and is from 40 to 80 miles 
(64 to 130 kilometers) wide. Victoria, the largest city on 
the island, is the capital of British Columbia. The other 
chief cities are Nanaimo and Port Alberni. About 705,000 
people live on the island. 

Location, size, and surface features. Vancouver Is- 
land is separated from the mainland of British Columbia 
by Queen Charlotte Strait, Johnstone Strait, and the 
Strait of Georgia. The Strait of Juan de Fuca lies south of 
the island. 

Vancouver Island covers 12,079 square miles (31,284 
square kilometers). It is the southern end of a partly 
sunken mountain chain called the Island, or Vancouver, 
Range. The tops of the range rise sharply from the Pacif- 
ic Ocean to heights of 5,000 to 7,000 feet (1,500 to 2,100 
meters). Dangerous reefs and small, rocky islands are 
common along the western shore. The valleys of the 
sunken range form many winding, fiordlike bays. Quatsi- 
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no, Nootka, and Barkley sounds reach into the heart of 
the island. Pacific Rim National Park is on the western 
coast. The eastern shore is less rugged and broken. 

Vancouver Island has the mildest climate in Canada 
because of the Kuroshio (Japan Current). But in the 
northern and western mountains, the winters are often 
severe. The western coast receives heavy rainfall. 

The island’s resources. The slopes of the mountains 
on Vancouver Island are covered with fir, cedar, and 
hemlock forests. Lumbering is the chief industry. The is- 
land has several large pulp mills, sawmills, and plywood 
plants. Farms are cultivated in the eastern lowlands. The 
southeast coast produces many berries and flower 
bulbs. Excellent game fishing attracts many tourists. 

History. Tribes of Indians probably lived on Vancou- 
ver Island more than 10,000 years ago. In 1774, the Span- 
ish explorer Juan Perez became the first European to 
sight the island. In 1778, the British navigator James 
Cook became the first European to land on Vancouver 
Island. George Vancouver, a member of Cook's expedi- 
tion, returned to the island in 1792 and sailed around it. 
The island is named for him. See Vancouver, George. 

During the 1800's, the United States claimed the island 
and nearby territory on the mainland. But the United 
States surrendered these claims to the United Kingdom 
in 1846. The first European settlement on the island was 
made in 1843, when the Hudson's Bay Company built 
Fort Victoria. In 1849, Vancouver Island became a British 
colony. In 1866, it was united with mainland settlements 
to form British Columbia, which became a Canadian 
province in 1871. Graeme Wynn 

See also Nootka Indians; Victoria (B.C). 

Vandalia State House. See Illinois (Places to visit). 
Vandalism is criminal damage to property. It includes 
breaking the windows of public or privately owned 
buildings, painting slogans on the walls of public 
places, breaking furniture or machinery, and many other 
forms of damage. Vandalism may be an act of revenge 
or a way of expressing a political opinion. Both young 
people and adults sometimes commit the crime just for 
“fun.” For example, football fans may tear down the goal 
posts after an important game. 

In the United States, the damage caused by vandalism 
totals millions of dollars yearly. In most cases, the costs 
are paid by the business, school, or government that has 
been vandalized, or by individual victims. 

Vandalism is punishable by fine or imprisonment. A 
number of local governments have laws that hold par- 
ents responsible for vandalism committed by their chil- 
dren. But most acts of vandalism are not punished. Law 
enforcement is difficult, and the expense of repairing 
most individual acts of damage is not large enough to 
make legal action worthwhile. George T. Felkenes 
Vandals were a Germanic tribe of barbarians that in- 
vaded the West Roman Empire during the early A.D. 
400's. The Vandals invaded the empire along with other 
barbarians and helped bring about its decline. The Van- 
dals were no more destructive than other barbarians, 
but the word vanda/has come to mean someone who 
destroys or damages valuable things. 

The Vandals probably originated in what is now 
southern Scandinavia. By A.D. 100, they had settled in 
what are today the regions of Silesia and Galicia in 
eastern Europe. The Vandals moved west from this 


area in the late A.D. 300’s, partly because they were 
threatened by the Huns and other peoples from the east. 
In 406, the Vandals crossed the Rhine River and looted 
Gaul (now France), an area controlled by Rome. In 409, 
they crossed the Pyrenees Mountains and entered 
Spain, where they became a major power. 

The Vandals reached the peak of their power under 
the Vandal king Genseric (or Gaiseric), who ruled from 
428 to 477. In 429, the Vandals invaded northern Africa, 
where they quickly conquered a number of Roman 
provinces and established a strong kingdom. From their 
base in northern Africa, the Vandals dominated the 
western Mediterranean Sea. They looted Rome in 455. 
An army from the Byzantine Empire conquered the Van- 
dal kingdom in northern Africa in 533 and 534. 

Malcolm Todd 
Van de Graaff, VAN duh crare Robert Jemison 
(1901-1967), an American physicist, invented the electro- 
static generator named after him. This device builds up 
a high-voltage electric charge whose field can acceler- 
ate charged particles. Scientists use Van de Graaff gen- 
erators for studying atomic nuclei. 

Van de Graaff was born in Tuscaloosa, Alabama. He 
graduated from the University of Alabama in 1922 and 
earned a doctor's degree from Oxford University in 
1928. Van de Graaff built his first high-energy generator 
in 1931, while a researcher at Princeton University. That 
same year, he went to the Massachusetts Institute of 
Technology, where he continued to develop the genera- 
tor. In 1946, he helped found the High Voltage Engineer- 
ing Corporation for producing advanced generator 
models. Roger H. Stuewer 
Van de Graaff generator, VAN duh crag also 
known as an electrostatic generator, is a device for 
building up a high electric charge. It is a source of 
charged particles that may be used for atom smashing. 
In general, the generator is used to boost protons and 
other nuclear particles to an energy of about 10 million 
electronvolts (10 Mev.). The machine can produce nar- 
row beams of protons of known energies. Scientists use 
these beams to study nuclear forces. 

Robert J. Van de Graaff made the first generator of 
this kind. In the generator, a continuous belt of an insu- 
lating material moves past a source of negative or posi- 
tive electricity. This source sprays electrons or ions on 
the belt. The belt then goes into a hollow metal dome 
where a fine metallic brush moves the electrons or ions 
onto the dome surface. When the charge at the top of 
the dome is high enough, electrically charged particles 

_are hurled from the top at targets at the bottom of the 
generator. 

One problem with the Van de Graaff machine is the 

| leakage of stored charge. To prevent leakage, a gas 
called sulfur hexafluoride under pressure as high as 150 
pounds per square inch (10.5 kilograms per square cen- 
timeter) is put in a pressure vessel enclosing the ma- 
chine. 

An extension of the Van de Graaff generator is the 
tandem Van de Graaff. \n this machine, higher energies 

| are produced by doubling the number of accelerations. 
| James E. Brau 

| See also Particle accelerator. 

_ Vandenberg Air Force Base, California, is the 

| United States Air Force's rocket-launching site on the Pa- 


| 
| 
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cific Coast. The Air Force Space Command tests missiles 
on the Western Test Range, which stretches across the 
Pacific Ocean to the Indian Ocean. The Air Combat Com- 
mand has a headquarters at Vandenberg for interconti- 
nental ballistic missile forces. Vandenberg Air Force 
Base covers about 98,400 acres (39,800 hectares) north- 
west of Los Angeles. It was established in 1957 on an 
Army training post and named after General Hoyt S. 
Vandenberg, the second chief of staff of the U.S. Air 
Force. Wayne Thompson 

Vanderbilt, Cornelius (1794-1877), was the most 
successful and powerful American businessman of his 
time. He made his fortune in steamship lines and rail- 
roads but also had investments in manufacturing and 
banking. Vanderbilt was often called “Commodore” be- 
cause of his steamship interests. 

Vanderbilt was born in Port Richmond on Staten Is- 
land, New York. At the age of 16, he bought a small boat, 
which he used to carry freight and passengers between 
Staten Island and New York City. During the War of 
1812, Vanderbilt transported supplies to forts along 
New York Harbor. He formed a steamship company in 
1829 and soon dominated shipping along the Atlantic 
coast and on the Hudson River. After the California gold 
rush began in 1849, Vanderbilt established a steamship 
line that carried prospectors from New York City to San 
Francisco. The route included an overland crossing 
through Nicaragua. By the mid-1850's, his ships made 
regular trips to and from Europe, and he had become 
the leading American steamship owner. 

In 1865, Vanderbilt gained control of the Hudson 
River Railroad. In 1869, he merged this line with the 
New York Central Railroad to form a network that ran 
from New York City to Buffalo, New York. By 1873, he 
owned rail lines that extended as far west as Chicago. 

Vanderbilt helped build the nation’s transportation 
system. But in several cases, he used questionable busi- 
ness tactics. These actions helped create unstable condi- 
tions in the stock market, which drove many firms into 
bankruptcy. Vanderbilt did not support charities. But 
late in life, he gave $1 million to Vanderbilt University in 
Nashville and $50,000 to the Church of the Strangers in 
New York City. At his death, Vanderbilt left a fortune of 
over $105 million, the largest in U.S. history up to that 
time. Robert Sobel 

See also Gould, Jay; Hunt, Richard Morris (picture: 
The Breakers). 


Additional resources 


Auchincloss, Louis. 7he Vanderbilt Era. 1989. Reprint. Macmillan, 
1990. 
Patterson, Jerry E. 7he Vanderbilts. Abrams, 1989. 
Vanderbilt, Arthur T. Fortune's Children: The Fall of the House of 
Vanderbilt. 1989. Reprint. Quill Paperbacks, 1991. 
Vanderbilt University is a coeducational, privately 
controlled research university in Nashville. It has a col- 
lege of arts and science; professional schools of divinity, 
education, engineering, law, management, medicine, 
music, and nursing; and a graduate school. Courses lead 
to bachelor’s, master’s, and doctor's degrees. Vanderbilt 
offers many educational opportunities, including extra- 
curricular research projects, community service, and 
seven overseas study programs. 
Vanderbilt University was endowed in 1873 after Cor- 
nelius Vanderbilt, an American businessman, gave 
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$1 million to build and support the school. 

Critically reviewed by Vanderbili University 
Van der Goes, van duhr GOOS, Hugo (14402-1482), 
was the leading Flemish painter of religious subjects 
and portraits of his generation. His pictures reflect the 
influence of the Flemish painters Jan van Eyck in their 
rich detail and Rogier van der Weyden in their dramatic 
poses. Van der Goes paintings, however, communicate 
a more emotional, intense feeling through the individu- 





Death of the Virgin about 14811, an oil painting on wood panel; 
Groeninge- Museum, Bruges, Belgium (Art Resourcel 


A Van der Goes painting shows the artist's skill at portraying 
emotional subjects through gestures, posture, and expressions. 


alized posture, gestures, and expressions of his solidly 
formed figures. These figures range from earthy peas- 
ants to the Holy Family. Van der Goes painted many 
large-scale religious works, frequently emphasizing 
such highly emotional! subjects as the death of the Vir- 
gin Mary. One of his famous paintings is a triptych 
ithree-paneled painting), the Portinari Altarpiece. 

Little is known of Van der Goes’ early life. In 1467, he 
was accepted as a master in the artists’ guild in Ghent, in 
what is now Belgium. About 1475, he entered a monas- 
tery near Brussels as a lay brother. His complex person- 
ality was marked by periods of melancholy, which may 
account for expressionistic aspects of his paintings. 

Linda Sione-Ferrier 
Van der Weyden, van duhr VYD uhn, Rogier, roh 
GEER (1399?-1464), was a Flemish painter of portraits and 
religious subjects. In his religious paintings, van der 
Weyden focused attention on the emotional responses 
of elegant and graceful groups of figures. But the artist 
ilso distanced the viewer from the intensity and imme 


diacy ot the religious experience ina variety of ways. For 
example, he sometimes placed his figures against a gold 
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Painting on wood panel (1464); the Louvre, Paris 


Van der Weyden’s Saint Mary Magdalene shows his skill at 
portraying dignified figures and realistic landscapes. 


background, as in 7he Descent from the Cross (about 
1435), which is reproduced in the Painting article. In 
some paintings, he deliberately avoided integrating the 
figures into the detailed setting, often arranging them to 
create a rhythmic surface pattern. Some paintings in- 
clude painted sculptural archways that function as 
frames for the subject matter. 

Van der Weyden was born in Tournai, in what is now 
Belgium. In the 1430's he moved to Brussels, where he 
was appointed “painter of the town.” His workshop in- 
cluded many apprentices and his style influenced Flem- 
ish, German, and French art for many years. His portraits 
for the court of Burgundy preserve the haughty manner 
and proud bearing of the Burgundian nobles. 

Linda Stone-Ferrier 

See also Painting (The northern Renaissance). 

Van Dine, S. S. (1888-1939), is the pen name of Willard 
Huntington Wright, an American author of detective fic- 
tion. Van Dine’s novels featured the scholarly and snob- 
bish amateur detective Philo Vance. Van Dine intro- 
duced Vance in The Benson Murder Case (1926). Vance 
also appears in 11 other novels, including The Canary 
Murder Case (1927) and The Bishop Murder Case (1929). 
in the Philo Vance stories, the murderers use unusual 
methods to commit crimes. Under his own name, 
Wright wrote books on literary criticism and art, as well 
as a study of German philosopher Friedrich Nietzsche. 
Wright was born in Charlottesville, Virginia. 

David Geherin 
Van Doren, Carl (1885-1950), was an American biog- 
rapher and critic. He won the 1939 Pulitzer Prize for bi- 
ography for his book Benjamin Franklin (1938). Van 


Doren also wrote Swift (1930), a biography of the English 
author Jonathan Swift. 

Van Doren wrote many critical essays about Ameri- 
can authors. Much of his literary criticism was collected 
in The Roving Critic (1923) and Many Minds (1924). Van 
Doren wrote a number of books about the Revolution- 
ary War in America (1775-1783). They include the Secret 
History of the American Revolution (1941) and Mutiny in 
January (1943). He also wrote an autobiography, Three 
Worlds (1936). Carl Clinton Van Doren was born in 
Hope, Ill, near Urbana. His younger brother, Mark Van 
Doren, was also a noted author. Samuel Chase Coale 
Van Doren, Mark (1894-1972), was an American poet, 
critic, and educator. He wrote more than 50 works of 
prose and poetry and won a Pulitzer Prize in 1940 for his 
Collected Poems (1939). 

Many of Van Doren’s poems describe the beauty of 
nature and New England's changing seasons. Others are 
based on American legends and show his love for the 
nation’s cultural heritage. Some poems that Van Doren 
wrote in the 1940's reflect his somber thoughts about 
World War II (1939-1945). These poems are included in 
Collected and New Poems: 1924-1963 (1963). |!n Good 
Morning: Last Poems (published in 1973 after his death), 
he expressed calm acceptance of the prospect of death. 

Van Doren’s career as a critic began with Henry David 
Thoreau (1916), a study of Thoreau’s writings. He also 
wrote essays on the works of other writers, including 
John Dryden, Nathaniel Hawthorne, and William Shake- 
speare. His major critical writings appear in Private 
Reader (1942) and The Happy Critic (1961). He also wrote 
novels, plays, short stories, and Autobiography (1958). 

Mark Albert Van Doren was born in Hope, Ill., near 
Urbana. From 1920 to 1959, he taught English at Colum- 
bia University. His older brother, Carl Clinton Van 
Doren, was also a noted writer. Elmer W. Borklund 
Van Druten, van DROOT uhn, John William (1901- 
1957), was a playwright who became known for his pol- 
ished comedies. His plays are noted for their sophisti- 
cated dialogue and strong portrayals of women. Van 
Druten’s comedies include O/d Acquaintance (1940), The 
Voice of the Turtle (1943), | Remember Mama (1944), and 
Bell, Book and Candle (1950). He adapted his best-known 
serious play, / Am a Camera (1951), from Christopher 
Isherwood's stories, Goodbye to Berlin, about life in 
Germany as the Nazis were coming to power. 

Van Druten was born in London and taught at Univer- 
sity College, Wales. He turned to literature as a career 
after Young Woodley (1925), his second play, succeeded 
in New York City. The play had been banned in England 
as an exposé of its public school system. He moved to 
_ the United States in 1926. Thomas P. Adler 
_ Van Dyck, van DYK, Sir Anthony (1599-1641), was 
one of the most popular portrait painters of his time. He 
is sometimes known as Anton Van Dyck. The artist was 
sought after by the royalty, aristocracy, and upper- 
middle class of Flanders, Italy, and especially England. 
Van Dyck also painted religious and mythological pic- 
tures, and was a fine engraver and etcher. 

Van Dyck’s style of portrait painting typically empha- 
sized the elegance and wealth of his subjects. He often 
slightly exaggerated the height of the figure, and length- 
_ ened the outline of the hands to suggest greater refine- 
ment and stature. Many of Van Dyck’s figures are 
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Robert Rich, Earl of Warwick \about 1635), an oil 
painting on canvas; the Metropolitan Museum of 
Art, New York City, the Jules S. Bache Collection, 
1949 (WORLD BOOK photo by Malcolm Varon} 


A typical Van Dyck portrait shows a full-length figure posed 
against a landscape background. The portrait above illustrates 
Van Dyck’s drawing skill and his ability to paint rich fabrics. 


dressed in luxurious clothing painted in rich color. The 
settings characteristically include elegant furniture, 
draped tapestries, imported rugs, and large architec- 
tural elements such as columns. He also used landscape 
as background for his portraits. 

Van Dyck was born in Antwerp, in what is now Bel- 
gium. He showed great talent as a boy and had his own 
studio and pupils at the age of about 16. From about 
1618 to 1620, he worked with the famous Antwerp 
painter Peter Paul Rubens. Van Dyck visited England 
briefly in 1620 and lived in Italy from 1621 to about 1627. 
Van Dyck's portraits of the nobles of Genoa and their 
children rank among his finest works. His Italian paint- 
ings reflect the influence of the warm colors and loose 
brushwork of the Venetian Renaissance painter Titian. 

After leaving Italy, Van Dyck returned to Antwerp. He 
went to England in 1632, where King Charles | made him 
court painter. Van Dyck painted about 350 portraits 
while in England, including about 40 of the king. His fa- 
mous Portrait of Charles | Hunting (about 1635) appears 
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in the Painting article. The portrait cleverly combines 
flattering aspects of the aristocratic hunt and references 
to Charles's authority as king. Van Dyck’s portraits of the 
English court established a tradition followed by 
Thomas Gainsborough and Sir Joshua Reynolds, English 
portrait painters of the 1700's. Linda Stone-Ferrier 

See also Clothing (pictures: The Ruff; Clothing of the 


1600's). 
Additional resources 


Brown, Christopher, and Vlieghe, Hans, eds. Van Dyck, 1599- 
1641. Rizzoli, 1999. 
Moir, Alfred. Anthony Van Dyck Abrams, 1994. 


Van Eyck, van FYEK, Jan, yahn(1380?-1441), was one 
of the greatest and most influential Flemish painters of 
altarpieces and portraits of the 1400's. His work typically 
portrays the subjects in minute realistic detail and bright 
colors. Although van Eyck did not invent oil painting, as 
has been previously thought, he achieved stunning ef- 
fects with oil paint. He applied layer after layer of the 
paint to achieve the effect of shimmering jewels or rich 
textures. The Annunciation, an example of the artist's 
precise style, appears in the Painting article. 

Many of van Eyck’s paintings include what has been 
called disguised symbolism. The realistic objects in the 
pictures often have a deeper meaning related to the reli- 
gious nature of the image. Examples of hidden symbol- 
ism appear in his painting Portrait of Giovanni Arnolfini 
and His Wife (also known as The Arnolfini Wedding). 





" ae mee = a 
Ott painting on wood (1435); Stadelsches 
Kunstinstitut, Frankfurt (am Main), Germany (Kunst-Dias Blauel) 
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Van Eyck $ Lucca Madonma shows the artist's skillful han- 

dling of light and his ability to paint fabrics and jewels in precise 

detail. Van Eyck’s realistic style influenced many painters 





Scholars generally believe that the painting depicts an 
Italian merchant and his bride. They have removed their 
shoes to indicate they stand on holy ground as they ex- 
change wedding vows. The single burning candle in the 
chandelier symbolizes both the presence of Jesus Christ 
and the “marriage candle” that was part of the ceremo- 
ny. The dog may symbolize fidelity in marriage. Van Eyck 
and a second individual served as the two required wit- 
nesses in such a wedding. They are reflected in the 
small mirror on the back wall. 

According to tradition, van Eyck was born in the 
province of Limburg, in the border region between the 
Netherlands and what is now Belgium. He worked for 
wealthy and sometimes powerful patrons. Van Eyck col- 
laborated with Hubert van Eyck, probably his brother, 
on the large multipanel painting called the Ghent Altar- 
piece (1432). Linda Stone-Ferrier 

See also Painting (The northern Renaissance); Jerome, 
Saint (picture); Renaissance (picture: A northern Renais- 
sance painting). 

Van Gogh, van GOH or van GAWKH, Vincent (1853- 
1890), was a Dutch painter. He is one of the most famous 
painters in modern art. But during his lifetime, he re- 
ceived little recognition and sold only one painting. 

Van Gogh was born in Groot-Zundert, near Breda, the 
Netherlands. When he was 16, he went to The Hague to 
work for his uncle, an art dealer. Vincent's brother Theo, 
to whom he was devoted, stayed in the family art busi- 
ness and eventually became his dealer. In 1876, Vincent 
tried to become a minister but failed his theology ex- 
ams. Although he was not ordained, in 1878 he became 
a preacher in a poor coal-mining district in what is now 
southwestern Belgium. 

In 1880, van Gogh turned to painting as a profession. 
His early works were still lifes and scenes of peasant life 
done in dark colors. For an example of van Gogh’s work 
from this period, see Letter writing (picture). 

In 1886, van Gogh went to Paris. He became part of 
the intellectual excitement of the Paris art scene through 
contact with such French painters as Camille Pissarro, 
Emile Bernard, Paul Gauguin, and Georges Seurat. He 
experimented with impressionism and other modern art 
styles and painted scenes of suburban and city life. He 
also started to collect Japanese prints, which profoundly 
influenced his work. 

In 1888, van Gogh moved to Arles in southern France. 
There, the influence of the sunlight and landscape in- 
spired him to use even more vivid colors. His commit- 
ment to God and to showing the beauty of God’s natural 
world became a strong theme in his painting. In his 
works, nature vibrates with energy, motivated by the 
presence of God that van Gogh perceived in all living 
things. Van Gogh's Se/f-Portrait, reproduced in this arti- 
cle, shows a man of intensity and vision. The circular 
motion of the brushstrokes in the green background 
gives the effect of a shimmering halo. In his painting The 
Night Café (1888), van Gogh used a steep perspective, 
strong colors, and gaslights with rings of light around 
them to express what he called “the terrible passions of 
humanity.” The Starry Night, an example of the artist's Ar- 
les period, appears in the Painting article. 

In 1888, Gauguin visited van Gogh in Arles. The visit 
ended when van Gogh threatened Gauguin with a razor 
and cut off his own earlobe. Van Gogh spent the last 19 





Oil painting on canvas; courtesy of the Fogg Art Museum, Harvard University, 
Cambridge, Massachusetts, Bequest—Collection of Maurice Wertheim 


Van Gogh painted this self-portrait in 1888. 


months of his life fighting a mental illness that has never 
been firmly diagnosed. In this time, periods of deep de- 
pression alternated with periods of staggering produc- 
tivity. Realizing that his mental condition would not im- 
prove, he committed suicide in 1890. Ann Friedman 
See also Painting (Postimpressionism; picture: The 
Starry Night); Expressionism; Postimpressionism. 


Additional resources 


Bernard, Bruce. Van Gogh. 1992. Reprint Dorling Kindersley, 
1999. Younger readers. 
Schapiro, Meyer. Vincent Van Gogh. 1983. Reprint Abradale Pr., 
+1994 


Vanier, va NYAY, Georges-Philias, zhawrzh FIHL ee 
uhs (1888-1967), served as governor general of Canada 

_ from 1959 to 1967. He was the first French Canadian and 

_the first Roman Catholic to hold the office, which repre- 

_ sents the British monarch in Canada. During his term, an 

independence movement in Quebec gained strength. 

Vanier worked for national unity and respect for Canadi- 

| ans’ diverse ethnic backgrounds. His name is also 

| spelled Georges-Philéas Vanier. 

_ Vanier was born in Montreal, Quebec. He earned his 

| law degree at Laval University in Quebec, and then prac- 
ticed law for a few years before joining the Canadian 
Army. He served in Europe during World War | (1914- 
1918), where he lost a leg fighting in France. During 
World War II (1939-1945), Vanier held several posts in 

| the Canadian government and military. He eventually 
reached the rank of major general. From 1944 to 1953, 

_ he was Canada’s ambassador to France. J. L Granatstein 

Vanilla is the name of a group of climbing orchids. The 

' vanilla extract that is used to flavor chocolate, ice cream, 

| 

| 


} 
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pastry, and candy comes from these plants. The vanilla 
vine has been cultivated in Mexico for hundreds of 
years. This type of vanilla has been introduced into other 
tropical areas. Comoros, Indonesia, Madagascar, and 
Reunion produce much of the world’s supply. Another 
species grows on the island of Tahiti in the South Pacific. 

The vanilla vine has little rootlets by which the plant 
attaches itself to trees. The cultivated plant lives about 10 
years. It produces its first crop after three years. 

The plant produces a fruit in the shape of a cylindrical 
pod (bean) that measures from 5 to 10 inches (13 to 25 
centimeters) long. The fruit has an oily black pulp that 
holds many tiny black seeds. The pods are gathered 
when they are a yellow-green color. Then the curing, or 
drying, process takes place. This process shrinks the 
bean and turns it a rich, chocolate-brown color. The 
process also gives the bean the flavor and aroma of 
vanilla as we know it. 

Vanilla extract is prepared by a complicated and ex- 
pensive process. The beans are chopped into small 
pieces and then percolated with alcohol and water. 
Food scientists have developed artificial vanilla flavors 
because of the high cost of vanilla. David S. Seigler 

Scientific classification. Vanilla is in the orchid family, Or- 


chidaceae. The scientific name for the vine of Mexico and Mada- 
gascar is Vanilla planifolia. 


Van Lawick-Goodall, Jane. See Goodall, Jane. 

Van Leeuwenhoek, Anton. See Leeuwenhoek, An- 
ton van. 

Van Leyden, vahn LY duhn, Lucas (1494?-1533), was a 
Dutch graphic artist and painter best known for his en- 





Abraham and Isaac \early 1500's); The Metropolitan Museum ol Art, 
New York City, Harris Brisbane Dick Fund, 1925 


A woodcut by Lucas Van Leyden shows the landscape setting 
and skillful use of perspective that are typical of his work. 
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gravings. He became one of the first artists to design 
compositions in which the main character is not neces~ 
sarily the largest or most centrally located figure. Lucas s 
engravings have been praised for their richly detailed 
landscape settings. He knew and admired the work of 
German engravers, especially Albrecht Durer. However, 
his engraving style is less ornamental than theirs, using 
fine and precise strokes of the burin(engraver's cutting 
tool). This technique tended to create effects of light and 
shadow, rather than contour. 

Lucas was born in Leiden, the Netherlands. The en- 
gravings he made between the ages of about 16 and 26 
are considered his best and most original, including 
Ecce Homo and The Milkmaid (both 1510). 

Jane Campbell Hutchison 
Van Rensselaer, van REHN suh luhr, Kiliaen (1595- 
1643), was one of the leading Dutch colonizers of the 
territory that later became New York. In 1629, the Dutch 
West India Company authorized large grants of land in 
New Netherland to company shareholders who prom- 
ised to colonize their lands. The land grants were called 
patroonships. Van Rensselaer and four other wealthy 
and prominent shareholders founded patroonships, but 
only Van Rensselaer’s colony succeeded. His colony of 
Rensselaerswyck included two counties and part of a 
third on both banks of the Hudson River south of Al- 
bany. Van Rensselaer invested most of his fortune 
earned as a diamond merchant in the colony, but he had 
great difficulty recruiting settlers. Oliver A. Rink 
Vanuatu, v4 noo AH too, is an island country that lies 
in the southwest Pacific Ocean. Vanuatu consists of 80 
islands with a total land area of about 4,700 square miles 
(12,200 square kilometers). The country’s largest islands 
are, in order of size, Espiritu Santo, Malakula, Efate, Er- 
romango, and Tanna. Vanuatu has a population of about 
199,000. Port-Vila, located on the island of Efate, is the 
capital and ranks as the largest urban community in the 
nation. The town has a population of about 33,700. 

From 1906 to 1980, France and the United Kingdom 
jointly governed the islands, which were then called the 
New Hebrides. In 1980, the islands became the inde- 
pendent nation of Vanuatu. 

Government. Vanuatu is a republic. A Parliament, 
whose 46 members are elected by the people to four- 
year terms, makes the country’s laws. A prime minister, 
who heads the majority party in Parliament, runs the 
government with the aid of a Council of Ministers. Vil- 
lage, regional, and island councils handle local govern- 
ment affairs. The Parliament and the regional council 
presidents elect a president to a five-year term. The 
presidents role is chiefly ceremonial. 

People. Over 90 percent of Vanuatu’s people are 
Melanesians. Asians, Europeans, and Polynesians make 
up the rest of the population. About 80 percent of the 
people live in rural villages. Many village houses are 
made of wood, bamboo, and palm leaves. Port Vila and 
Santo on Espiritu Santo -are the only urban communi 
ties. Over 100 languages are spoken in Vanuatu. Bislama, 
a type of Pidgin English that combines mainly English 
words and Melanesian grammar, is commonly used 
throughout the country (see Pidgin English). Vanuatu 
has about 300 elementary schools and several high 
schools. About 85 percent of the people are Christians 
and most of the rest practice local religions. 


Land and climate. The islands of Vanuatu form a Y- 
shaped chain that extends about 500 miles (800 kilome- 
ters) from north to south. Most of the islands have nar- 
row coastal plains and mountainous interiors. Several 
have active volcanoes. The northern islands have a hot, 
rainy climate, with a year-round temperature of about 
80 °F (27 °C) and annual rainfall of about 120 inches (305 
centimeters). Temperatures in the southern islands 
range from about 67 to 88 °F (19 to 31 °C), and the yearly 
rainfall totals about 90 inches (230 centimeters). Vanuatu 
lies in an area where cyclones occur. 

Economy of Vanuatu is based on agriculture. Rural 
families produce nearly all the food they need. They 
grow fruits and vegetables, raise chickens and hogs, 
and catch fish. Some families produce copra (dried co- 
conut meat), cacao, and coffee beans for sale. Tourism is 
important to the economy. Small ships and airplanes 
serve as the main means of transportation among the is- 
lands. Vanuatu has few good roads and no railroads. 
The government publishes a newspaper and operates a 
radio station. 

History. Melanesians have lived in what is now Vanu- 
atu for at least 3,000 years. In 1606, Pedro Fernandez de 
Queiroés {also spelled Quirés), the commander of a 
Spanish expedition from Peru, became the first Euro- 
pean to see the islands. The British explorer James Cook — 
mapped the region in 1774 and named the islands the 
New Hebrides after the Hebrides islands of Scotland. 

British and French traders, missionaries, and settlers 
began coming to the islands during the 1840's. In 1887, 
the United Kingdom and France set up a joint naval 
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Vanuatu consists of 80 islands in the southwest Pacific Ocean. 
People enjoy boating on sparkling blue water near the sandy 
shore of one of the islands, shown here. 


commission to oversee the area. In 1906, the commis- 
sion was replaced by a joint British and French govern- 
ment called a condominium. 

After the United States entered World War tl in 1941, 
the New Hebrides became a major Allied military base. 
United States troops built roads, bridges, and airstrips 
there. A movement for independence began in the 


islands during the 1960's. The New Hebrides became the 


independent nation of Vanuatu on July 30, 1980. 

In 1987, a cyclone struck Vanuatu. It caused a number 
of deaths and much damage. Lamont Lindstrom 
Van Winkle, Rip. See Rip Van Winkle. 
Vanzetti, Bartolomeo. See Sacco-Vanzetti case. 
Vapor is the gaseous state into which solids and lig- 
uids pass when heated. In a technical sense, both oxy- 
gen and steam are vapors. But it is possible to make a 
distinction between gases and vapors. Gases, such as 
oxygen, remain gases when compressed at ordinary 


| temperatures. Vapors, such as steam, resume their liq- 


uid or solid state under high pressure at ordinary tem- 
peratures. The process of converting a substance from 
liquid form into a vapor is called vaporization. Evapora- 
tion and boiling of liquids are forms of vaporization. In 
evaporation, the change to a vaporous condition takes 
place slowly. In boiling, it occurs very rapidly. The for- 


mation. Vaporization in connection with atmospheric 
conditions bears an important relation to climate. Water 
vapor is always present in the air. When condensed un- 
der varying conditions, water vapor forms clouds, dew, 
rain, and snow. See also Boiling point; Evaporation; 
Gas. Richard A. Martin 










Vapor lock occurs in a gasoline engine when some of 
the gasoline boils in the fuel-supply system. Excessive 

_ heating of the engine may cause boiling, or vaporiza- 
tion, of the fuel. This reduces the amount of fuel 

_ pumped to the engine, because vapor takes up more 

_ space than liquid. The engine then runs erratically or 
stops until the vaporized gasoline cools and turns to liq- 
uid. Vapor locks occur most often during long, steep 


mation of vapor directly from a solid state is called sub/i- 
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climbs on hot days, or when slowing suddenly after a 
hard drive. See also Fuel injection. David E. Cole 
Vapor trail. See Contrail. 

Varanasi, vuh RAH nuh see (pop. 1,100,748), is an an- 
cient holy city of the Hindus in northern India. The city, 
also known as Banaras or Benares, lies along a sandy 
ridge on the west bank of the Ganges River (see India 
[political map)). 

Varanasi is one of the largest cities in the state of Uttar 
Pradesh. Products of the city include shawls, saris, gold- 
embroidered cloth, hand-hammered brassware, and 
heavy gold and silver jewelry. Varanasi is especially 
known for its fine silk fabrics. 

The Ganges River is one of the greatest attractions of 
Varanasi. Devout Hindus make pilgrimages from all 
parts of India to bathe in the Ganges, whose water they 
believe to be sacred. Along the river, Hindus have set up 
stairways, known as ghats, from which they can bathe 
before saying their daily prayers. Each year, about a mil- 
lion pilgrims visit the city. Varanasi is also known for its 
large temples and its monasteries and palaces. The city 
is the site of Banaras Hindu University and other col- 
leges. P. P. Karan 

See also Asia (picture: Hindus bathe in the Ganges 
River). 

Varennes, Pierre Gaultier de. See La Vérendrye, 
Sieur de. 

Varese, vah REHZ,Edgard, ehd GA/R (1883-1965), 
was a leading composer of the early 1900's. He refused 
to follow any school or system of musical composition 
and did not even consider himself a composer in the 
traditional sense. Varése declared he was merely an “or- 
ganizer of sounds.” His works influenced many Ameri- 
can and European composers of the mid-1900's. 

Varese composed almost all of his important works 
from 1921 to 1935. He was one of the first to write for 
percussion instruments only. His most famous composi- 
tion, /onisation (1931), requires 13 performers who play 
39 percussion instruments, including an assortment of 
drums, a piano, gongs, and chimes. The work also in- 
cludes two sirens and a ‘lion's roar.’ These compositions 
are mostly played by traditional instruments, but they re- 
flect Varése’s early interest in the unusual sounds and 
precise ability to control them that he later found in 
electronic music (see Electronic music). 

Varese was born on Dec. 22, 1883, in Paris and settled 
in the United States in 1915. He became a U.S. citizen in 
1926. Varése founded the New Symphony Orchestra in 
1919 and helped establish the International Composers 
Guild in 1921. Both organizations were dedicated to pro- 
moting modern music. Stephen Jaffe 
Vargas Llosa, VAHR gahs YOH sah, Mario (1936- 

), is the first Peruvian novelist to win international 
renown. Vargas Llosa often deals with the issues of vio- 
lence and political corruption in Peruvian society. He 
uses experimental techniques, including intermingled 
plotlines, shifting time frames, and multiple points of 
view, to express his themes. Much of his fiction also re- 
veals his skill as a storyteller. 

Vargas Llosa’s first novel, The Time of the Hero (1963), 
explores the theme of injustice through a tale of theft 
and murder in a military academy. The Green House 
(1966) examines conflicts among Peru’s economic class- 
es and its ethnic and regional groups. In Conversation in 
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the Cathedral (1969), Vargas Llosa explores hypocrisy 
and corruption in Peruvian business and politics. The 
var of the End of the World (1981) is a historical novel 
about a rebellion in Brazil. Vargas Llosa’s other novels 
include the humorous Captain Pantoja and the Special 
Service (1973) and Aunt Julia and the Scriptwriter (1977); 
The Real Life of Alejandro Mayta (1984); In Praise of the 
Stepmother (1990); and The Notebooks of Don Rigoberto 
(1998). A collection of essays on culture, government, 
and society was published as Making Waves (1997). 

Vargas Llosa was born in Arequipa. He campaigned 
for president of Peru but lost a runoff electian in 1990. 
Vargas Llosa has also written drama, short stories, and 
the autobiography A Fish in the Water (1994). 

Naomi Lindstrom 

See also Latin-American literature (Recent develap- 
ments). 

Variation, in music, is the technique of adding to or 
changing some element of a compositian. The tech- 
nique is often called theme and variations. A composer 
takes a theme—his or her own or that of another com- 
poser—and writes a set of variations on that theme. 

The number of variations that can be written on a 
theme is limited only by the composer's imagination. 
The main types are melodic variation and harmonic vari- 
ation. In melodic variation, the melody is altered but re- 
mains recognizable. For example, it may be speeded up 
or slowed down, or played in different meters. In har- 
monic variation, the composer may completely change 
the melody, but the basic harmony is preserved. 

Spanish and English composers originated the theme 
and variations form in the 1500's. Since that time, most 
composers have used the form, either for independent 
pieces or as sections of sonatas, symphonies, and other 
large-scale instrumental works. 
Varicella. See Chickenpox. 
Varicose vein, VA/R uh kohs, is a swollen vein caused 
by some body condition that interferes with the flow of 
blood toward the heart. Veins in the legs often become 
varicose, especially when a person stands a great deal. 
Heart and liver diseases, gout, pregnancy, abdominal tu- 
mors, and tight garters are among the various other 
causes of varicose veins. 

In advanced cases of varicose veins, bluish knotty 
lumps form along the vein. The patient feels consider- 
able pain in the leg. The chief dangers are that blood 
will clot in the vein or that the vein will burst, and cause 
hemorrhage. The diseased veins can also keep the tis- 
sues from getting enough nourishment. Water may col- 
lect under the skin and cause swelling. Then the leg is 
likely to develop ulcers. 

Physicians suggest wearing an elastic stocking or ban- 
dage, which will support the varicose vein with steady 
pressure. Physicians often inject the varicose veins with 
drugs that tend to shrink them. They may also remove 
the veins by surgery. A disorder known as hemorrhoids 
is varicase veins of the rectum. Richard H. Dean 

See also Hemorrhoids. 

Varnish is a transparent liquid used to protect wood, 
metal, and other materials from air and moisture, and to 
improve their appearance. A varnish leaves a hard, 
glossy film when it dries. 

Clear varnishes protect the surface of wood while al- 
lowing the natural grain of the woad to show through. 


R. M. Longyear 


Varnish stains contain dyes that change the color of the 
wood but still bring out the grain. Varnishes used on 
metal are sometimes called lacquers. Lacquers help pre- 
vent corrosion without dulling the metallic appearance. 
Varnishes are also used to protect insulating wires, ma- 
sonry, and paper from moisture. 

Varnishes can be baked on objects in ovens at tem- 
peratures of 150 °F to 400 °F (66 °C to 200 °C). This im- 
proves the wearing quality of the varnished object. 

Types of varnish. There are two main classes of var- 
nishes, spirit and oleoresinous. Spirit varnishes are 
made of chemicals called resins. The resins are dis- 
salved in a quickly evaporating solvent such as alcohol. 
These varnishes dry when the solvent evaporates. Shel- 
lac is acommon spirit varnish. Other spirit varnishes in- 
clude Japan, dammar, and pyroxylin lacquers. 

Oleoresinous varnishes are mixtures of resins and 
drying oils that are heated and dissolved in turpentine 
or petroleum products. These varnishes dry in two 
ways, by evaporation of the solvent, and by the harden- 
ing of the resin-oil mixture when it combines with oxy- 
gen. Oleoresinous varnishes withstand outdoor condi- 
tions well. Spar varnish, used on the wood exterior of 
boats, is an oleoresinous varnish. 

Making varnish. Both natural and synthetic resins 
are used in varnish. Natural resins come from living 
plants and fossil plants. Shellac, dammar, and rosin are 
common natural resins. Synthetic resins include such 
chemical compounds as phenol-formaldehyde, urea- 
formaldehyde, alkyd (glycery! phthalate), and cumar. 

In making spirit varnishes, the resin is dissolved by 
churning it with the solvent. Small amounts of heat are 
sometimes used to speed the dissolving process. After 
the resin is dissolved, the varnish is refined by filtering 
and is then ready for use. 

In making oleoresinous varnishes, the oil and resin 
are cooked in closed kettles that hold 5,000 gallons 
(19,000 liters) or more. The mixture is kept at a tempera- 
ture of 450 °F to 700 °F (230 °C to 370 °C) until it reaches 
the desired body (thickness). Then the mixture is cooled 
and thinners are added. Some natural resins will not dis- 
solve easily in oils. These resins are heated to tempera- 
tures of 482 °F to 662 °F (250 °C to 350 °C) to break them 
down into smaller, more soluble molecules. This 
process is called pyrolysis. 

Drying oils are added to the varnish to hasten the dry- 
ing time. Linseed oil was probably the first oil to be used 
in varnishes. Many other drying oils such as perilla, 
tung, dehydrated castor, soybean, and fish oils are used 
today. Compounds of lead, cobalt, or manganese are of- 
ten added to quicken drying. 

Varnishes are named by giving the number of gallons 
of oil that have been mixed with 100 pounds of resin. For 
example, a 30-gallon tung-oil kauri varnish is made with 
30 gallons of tung oil and 100 pounds of kauri resin. Var- 
nishes used on outdoor surfaces contain more oil than 
those used indoors. Roger D. Barry 

See also Lacquer; Shellac; Resin; Airbrush. 

Vasco Da Gama. See Da Gama, Vasco. 

Vase is a general term for a decorative or ornamental 
hollow vessel that is usually used to hold flowers. For il- 
lustrations of vases, see Art nouveau; China (The arts); 
Delft; Flower (Flower arranging); Furies; Islamic art; 
Painting (Greek painting); Porcelain; Pottery. 











Vasectomy is a surgical procedure performed to per- 
manently prevent a man from fathering children. In adult 
males, sperm cells are produced ina pair of sex glands 
called testicles. The sperm travel through two tubes 
called the vas deferens to a gland called the prostate. In 
the prostate, the vas deferens meet the ducts of two 
fluid-producing glands called seminal vesicles. Fluids 
produced by the prostate and seminal vesicles mix with 
sperm to form a thick liquid called semen. Semen sup- 
ports sperm and helps carry them out of the body 
through the penis. A vasectomy blocks the sperm flow 
in the vas deferens, so the semen will carry no sperm. 

Vasectomy is performed through a small incision or 
puncture in the scrotum, the pouch behind the penis 
that contains the testicles. The surgeon exposes the vas 
deferens and then removes sections of them, ties or 
burns the ends, or uses a combination of these meth- 
ods. After a vasectomy, the testicles continue to produce 
sperm, but they cannot enter the semen and so are re- 
absorbed by the body. It may take one to six months, 
however, to completely eliminate sperm from the vas 
deferens. During this time, the man remains fertile. A va- 
sectomy does not affect a man’s sexual function. 

A vasectomy is safer, easier to perform, and less ex- 
pensive than female surgical sterilization. It is a volun- 
tary procedure, and men who choose to have it done 
must be certain they wish to become permanently ster- 
ile. Surgical techniques to reverse a vasectomy and re- 
store fertility have success rates of less than 50 to 70 per- 
cent. Richard E. Berger 

See also Birth control; Reproduction, Human. 
Vaseline. See Petrolatum, 

Vasquez de Coronado, Francisco. See Coronado, 
Francisco Vasquez de. 
Vassar, Matthew (1792-1868), was an American brew- 
er who founded Vassar College. He was born in East 
' Tuddingham, England, and was brought to the United 
_ States in 1796. He established a successful brewery in 
_ Poughkeepsie, New York, and made a large fortune. He 
also owned a whaling dock in Poughkeepsie and was 
part owner of a whaling fleet. Vassar became interested 
in higher education for women, and in 1861 gave a large 
sum of money to found Vassar College. The wide pub- 
licity given to the venture created interest in college ed- 
ucation for women throughout the world. Gifts by Vas- 
_ sar to the college during his life totaled more than 
_ $800,000. Vassar became a coeducational college in 
1969. Robert H. Bremner 
| Vassar College is a coeducational liberal arts college 
_ at Poughkeepsie, New York. It is privately controlled and 
_ offers courses in languages and literature, arts, physical 
sciences, and social sciences. Vassar students live in res- 
_idence houses on a 1,000-acre (400-hectare) campus. 
_Vassar was founded as a school for women in 1861. It 
_was the first women’s college to have equipment and re- 
sources equal to those of men’s colleges. Vassar be- 
/came coeducational in 1969. See also Vassar, Matthew. 
Critically reviewed by Vassar College 

Vatican City, VAT ih kuhn (pop. 1,000), is the smallest 
independent country in the world. It serves as the spiri- 
tual and governmental center of the Roman Catholic 
Church, the largest Christian church in the world. Vati- 
can City covers only 109 acres (44 hectares). But it exer- 
cises spiritual sway over millions of Roman Catholics. Its 
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ruler is the pope. Vatican City lies entirely within the city 
of Rome, Italy. But it is foreign soil to Italian citizens. Vat- 
ican City has been an independent country since 1929 
For the location of Vatican City, see Italy (political map); 
Rome (map: Central Rome). 

The official name of Vatican City in Italian is Stato del- 
la Citta del Vaticano (The State of Vatican City). The Vati- 
canis a short name for the country and for the city that 
makes up the country. People often use the term Vatican 
to refer to the pope and the government of Vatican City. 


Description 


Vatican City is about as large as an average city park. It 
lies on Vatican Hill in northwestern Rome, just west of 
the Tiber River. High stone walls surround most of the 
city. The irregularly shaped area within these walls con- 
tains picturesque buildings in several architectural 
styles. It also contains many courtyards, landscaped gar- 
dens, and quiet streets. The huge St. Peter's Basilica, 
with its giant dome, dominates the entire city. 

St. Peter's Basilica is one of the world’s largest Chris- 
tian churches. A basilica is a church that is given certain 
ceremonial privileges by the pope. Contrary to popular 
belief, St. Peter's is not a cathedral, which is the principal 
church of a bishop's diocese and contains his official 
throne. The pope is the bishop of Rome, and his cathe- 
dral church is St. John Lateran. See Saint Peter's Basilica. 

Vatican Palace is a group of connected buildings 
with well over 1,000 rooms. The various chapels, apart- 
ments, museums, and other rooms cluster around sev- 
eral open courts. The pope's apartment, the offices of 
the Secretariate of State, and reception rooms and halls 
occupy one part of the palace. The remainder is devoted 
largely to the Vatican Museums, the Vatican Archive, 
and the Vatican Library. 

Vatican Museums have a priceless collection of statu- 
ary, including the famous Apollo Belvedere and the Lao- 
coon (see Laoco6n [picturel). The museums also have 
large sections devoted to pagan and Christian inscrip- 
tions, to Egyptian and Etruscan antiquities, and to mod- 
ern religious art. The many rooms and chapels within 
the museums are decorated by the works of such mas- 
ter artists as Fra Angelico, Pinturiccio, Raphael, Titian, 
and Leonardo da Vinci. Some of Michelangelo's greatest 
paintings decorate the ceiling and one large wall of the 
Sistine Chapel (see Michelangelo; Sistine Chapel). 

Vatican Archive contains important religious and his- 
torical documents. Pope Paul V organized the archive in 
1612. It houses such important documents as the origi- 
nal report on the trial of Galileo (1633), the request of the 
English Parliament for the annulment of the marriage of 
Henry VIII to Catherine of Aragon (1530), and the con- 
cordat of Napoleon (1801). Pope Leo XIII opened the 
archive to scholars in 1881. Since then, many European 
nations have created historical institutes to search the 
archives for information on their particular countries. 

Vatican Library has one of the world’s largest and 
most valuable collections of early manuscripts and 
books. 

Other buildings belonging to Vatican City but locat- 
ed outside the city walls include the basilicas of St. John 
Lateran, St. Paul’s-outside-the-Walls, and St. Mary Major, 
all in Rome; and the pope's summer villa and the Vatican 
observatory at Castel Gandolfo. 
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Vatican City covers an area of only 109 acres (44 hectares) in northwestern Rome. This picture 
shows a portion of the gardens to the left of St. Peter's Basilica, with its famous dome. St Peter's 


Square extends from the church entrance to the right. 


Administration 


The pope, as absolute ruler of Vatican City, heads all 
government branches. But, since he devotes his time 
primarily to spiritual and ecclesiastical matters, he dele- 
gates most of his temporal authority to other officials. 

The internal domestic affairs of Vatican City are the 
responsibility of the Pontifical Commission for the State 
of Vatican City, which is appointed by the pope. A gov- 
ernor, whose duties resemble those of a mayor, directs 
Vatican City’s administration. Foreign affairs are handled 
by the Cardinal Secretary of State, who also coordinates 
ecclesiastical and political affairs. The Vatican has civil 
law courts in addition to the Tribunal of the Roman Rota, 
which handles religious cases. But most civil criminal 
cases are prosecuted by the Italian government. The of- 
fice of the Master of Papal Ceremonies directs all cere- 
monies in which the pope takes part. The Prefecture of 
the Papal Household arranges audiences with the pope 
and also handles matters of protocol and etiquette. Vati- 
can finances are controlled by a number of administra- 
tions, or departments. 

Vatican City issues its own postage stamps, coins, and 
license plates. The pope's yellow-and-white banner is 
the official state flag of Vatican City (see Flag [picture: 
Flags of Europe)). 

Public works. The Vatican maintains its own mail Sys- 
tem, telephone and telegraph systems, water supply, 
and lighting and street-cleaning services. It also has its 
own bank, a large printing plant, and a rarely occupied 
jail. Although the state has its own railroad station, no 
one has ever bought a ticket to Vatican City. The 300 
yards (270 meters) of track that connect the station in 
Vatican City with an Italian railroad carry only freight 

Armed forces. Vatican City has no army or nav y Ca- 


pable of fighting a war. The Vatican does, however, 
maintain a military corps known as the Swiss Guard. The 
Swiss Guard maintains a constant watch over the pope 
and his personal residence (see Swiss Guard). In addi- 
tion, the Central Office of Vigilance guards Vatican City. 
Also, the St. Peter and Paul Association provides Vatican 
City with everyday police services. 

Diplomatic corps of Vatican City includes about 80 
legates (ambassadors), as well as other diplomatic per- 
sonnel. The highest ranking legates are the nuncios. 
Legates of lesser rank are called pro-nuncios. Nuncios 
and pro-nuncios head the Vatican's delegations to other 
countries. They also serve as representatives to the Ro- 
man Catholic Church in those countries. Countries with 
large Catholic population majorities and strong Catholic 
traditions, such as Ireland and Spain, receive nuncios 
from the Vatican. Pro-nuncios represent the Vatican in 
many other countries, including Canada, Britain, and the 
United States. Papal representatives in countries that 
have no formal diplomatic relations with the Vatican are 
called apostolic delegates. Such delegates serve in Mex- 
ico, South Africa, and many other nations. 

Communications. The Vatican publishes L Osserva- 
tore Romano, one of the most influential daily newspa- 
pers in the world. Other publications include Osserva- 
tore della Domenica, published weekly; and the Acta 
Apostolicae Sedis, which prints official church docu- 
ments. The Vatican broadcasts news and papal mes- 
sages by radio in 30 languages, including Latin. 


History 


Vatican Hill was once the site of Roman emperor 
Nero's public gardens and circus. Many early Christians 
suffered martyrdom there. According to tradition, St. Pe- 
ter was crucified on the hill and buried nearby. The 
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early popes believed that a shrine built in the A.D. 100's 
marked the site of Peter's tomb. Because of this belief, 
they erected Vatican City on that spot. 

In the A.D. 300's, the Christian emperor Constantine 
the Great built a basilica over the tomb in which Saint 
Peter was believed to be buried. The Vatican Palace and 
other structures were gradually built around the basili- 
ca. But the main residence of the popes during the Mid- 
dle Ages was the Lateran Palace in Rome, not the Vati- 
can. From 1309 to 1377, the popes lived at Avignon, 
France. On their return to Rome, they found the Lateran 
Palace burned, so they moved to the Vatican. Beginning 
in the 1500's, St. Peter's Basilica was built on the site of 
the first basilica. 

Through the years, the popes gained control over an 
area in central Italy called the Papal States. In 1870, after 
a series of political defeats, Pope Pius IX lost his power 
over the Papal States. In protest, he and his successors 
withdrew inside the Vatican and refused to deal with the 
Italian government. Finally, in 1929, the Treaty of the Lat- 
eran was signed. By this treaty, the pope gave up all 
claim to the Papal States, and Italy agreed to the estab- 
lishment of the independent State of Vatican City. For 
the provisions of this treaty, see Papal States. 

In 1939, Pope Pius XII initiated a series of excavations 
beneath St. Peter's Basilica. These excavations un- 
earthed, among other things, a tomb thought to be the 
original tomb of Saint Peter. Ronald Burke 

See also Pope; Roman Catholic Church. 
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Reese, Thomas J. /nside the Vatican. Harvard Univ. Pr., 1996. 
Vatican Council I was the 20th ecumenical (general) 
council of the Roman Catholic Church. Pope Pius IX 
summoned the council, which met in Rome from De- 
cember 1869 to September 1870. It was the first ecu- 
menical council since the Council of Trent ended in 
1563. About 800 bishops and other churchmen partici- 
pated in the council, and it gathered for the first time 
bishops from throughout the world. See Pius IX. 

Vatican | took a stand against many of the secular 
(nonreligious) trends of the age. It promoted a central- 
ized church extending beyond national boundaries with 
supreme authority residing in the pope. The council 
proclaimed the infallibility of the pope's teaching author- 
ity in the constitution Pastor Aeternus (The Eternal Shep- 
herd). The constitution stated that the pope cannot com- 
mit error when he speaks as head of the church to 
define solemnly, in matters of faith and morals, what is 
to be accepted by all Roman Catholics as the revelation 
coming from Jesus Christ and His apostles. 

The council ended after the new Kingdom of Italy an- 
nexed Rome, causing the pope to withdraw to the Vati- 
can Palace. Thus, the period of Vatican | witnessed both 
the peak of the pope’s religious authority and the disap 
pearance of his civil power. Robert P. Imbelli 
Vatican Council Il was the 21st ecumenical (general) 
council of the Roman Catholic Church. Pope John XXIII 
called the council, which met in four sessions in Rome. 
The first session ran from Oct. 11 to Dec. 8, 1962; the 
second session from Sept. 29 to Dec. 4, 1963; the third 
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session from Sept. 14 to Nov. 21, 1964; and the final ses- 
sion from Sept. 14 to Dec. 8, 1965. Vatican Council Il was 
the first ecumenical council held by the church since the 
suspension of Vatican Council | in 1870. 

John XXIII was elected pope in 1958 at the age of 76. 
On Jan. 25, 1959—less than three months after his elec- 
tion—John surprised the world by announcing his inten- 
tion to summon an ecumenical council of the Catholic 
Church. After three years of preparation, the council 
opened on Oct. 12, 1962, with about 2,500 participants 
and many non-Catholic observers. It was the largest 
church council in history, far surpassing the approxi- 
mately 800 churchmen who attended Vatican Council lI. 

The work of the council. Commissions directed by 
the Roman Curia, the pope's administrative arm, pre- 
pared draft documents on a variety of subjects for coun- 
cil consideration. However, many bishops in the council 
found the drafts insufficiently pastoral and too conserva- 
tive in tone. The council rejected the drafts and began, 
with the support of the pope, to chart its own course, 
which led to many progressive and reforming actions. 

John XXIII died on June 3, 1963, and Paul VI was elect- 
ed the next pope. Paul had been a leading progressive 
in the first session of the council. He reconvened the 
council and guided it to its conclusion. 

Vatican Council Il issued 16 documents—four consti- 
tutions, three declarations, and nine decrees. The most 
important were the constitutions, which dealt with the 
liturgy, divine revelation, and the church. 

The Constitution on the Liturgy(called Sacrosanctum 
Concilium in Latin) started a number of reforms. The 
constitution led to the celebration of the Mass in the 
vernacular—a congregation's native language —instead 
of in the traditional Latin. This constitution was one of 
the council's most far-reaching accomplishments. It 
brought the central act of Catholic worship closer to the 
people and made it clear that the celebration was one in 
which the entire Catholic community played a part. 

The Constitution of Divine Revelation (Dei Verbum) re- 
stored the Bible to a central place in Catholic thought 
and practice. It insisted that the church's teaching au- 
thority must always be submissive to the Word of God. 
The constitution stressed that revelation itself is not 
found primarily in verbal statements, but in the person 
of Jesus Christ who is the fullness of revelation. Howev- 
er, the whole community, under the leadership of its 
bishops, lives out the revelation it has received and 
transmits it from generation to generation. For cen- 
turies, Catholic theologians had treated revelation in a 
philosophical and abstract fashion. In contrast, Vatican 
Council Il adopted a more Biblical language and per 
spective. It presented revelation as the concrete person- 
al encounter of men and women in history with the liv- 
ing God who calls them to salvation. 

The Dogmatic Constitution on the Church\Lumen 
Gentium described the church as the visible sign or 
sacrament of humanity's union with God and with one 
another. This constitution’s favorite image of the church 
was that of “the people of God.” By emphasizing this 
image, the council underscored the church’s involve- 
ment in human history and its close spiritual ties with 
the people of Israel. This focus on the church as the 
whole people of God enabled the council to break with 
the one: sided emphasis of preceding centuries on the 
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power of the clergy. The constitution gave lay people 
specific responsibilities and rights within the church. 

One outstanding feature of this constitution was Its 
teaching on the “collegiality of bishops.” According to 
the document, the bishops and the pope form one 
body. This teaching complemented Vatican Council I's 
teaching on papal primacy and infallibility (see Vatican 
Council I). | also supported the view of the church as a 
communion of local churches with the pope as its head. 
The constitution thus returned to the bishops some of 
the authority the papacy had absorbed over the cen- 
turies. 

The Pastoral Constitution on the Church in the Mod- 
ern World(Gaudium et Spes) promoted a dialogue be- 
tween the Catholic Church and the modern world. Since 
the French Revolution (1789-1799), much of the church 
opposed modern attitudes in non-Catholic society, 
some of which were considered hostile to Christianity. 
The constitution recognized that the church exists in the 
world and must proclaim its message in terms the world 
can understand. The constitution also acknowledged 
that the church has much to learn from the authentic val- 
ues of modern life. The constitution altered the isolation 
from the non-Catholic world that had characterized pre- 
vious church councils. In the document, John’s aggior- 
namento (modernization) found practical expression in 
establishing a new relationship with non-Catholics. 

Other documents. The council issued two especially 
notable declarations. One, called Declaration on the Re- 
lation of the Church to non-Christian Religions (Nostra 
Aetate), celebrated the special spiritual ties binding 
Christians and Jews. It denounced all forms of anti-Semi- 
tism and laid the basis for a new understanding and re- 
spect between Christians and Jews. The Declaration on 
Religious Liberty (Dignitatis Humanae) owed much to the 
efforts of bishops and theologians in the United States, 
especially the Jesuit theologian John Courtney Murray. 
The declaration broke with the idea that “error has no 
rights.” It stressed that individual conscience demands 
respect, especially in matters of religious faith and ob- 
servance. 

The influence of the council. Vatican Council II 
started the most far-reaching reforms within the 
Catholic church in 1,000 years. Probably few participants 
in the council fully realized the magnitude of the 
changes they had set in motion. The council helped 
transform the church from a European-centered institu- 
tion into a more genuinely worldwide church. 

These striking transformations also created tensions. 
From the beginning of the council, there were conflicts 
between conservative and progressive views. Some 
Catholics believed the council actions resulted in too 
much change. They opposed Catholic reformers who 
wanted to vigorously update worship, doctrine, and the 
church's view of its place in the world. As one legacy of 
the council, Catholics have tried to emphasize the im- 
portance of the local or regional church united around 
its own bishop. They have also attempted to affirm a 
common faith while encouraging different cultural ex- 
pressions of that faith. Robert P. tmbelli 

See also Roman Catholic Church (Vatican Council II: 
picture); Religious life (Religious life in the 1900's). 
Vaudeville, VAW duh vihlor VOHD vihl is a kind of 
theatrical entertainment that features a wide variety of 


acts. It was the most popular form of entertainment in 
the United States from the 1880's to the early 1930's. 
Vaudeville developed many stars who later gained great 
success in other types of entertainment, especially mo- 
tion pictures and radio. These stars included Jack Benny, 
George Burns, Eddie Cantor, W. C. Fields, Al Jolson, Ed 
Wynn, and Sophie Tucker. 

Some vaudeville theaters presented 20 or more acts 
in a single bi//(performance). But the standard pattern 
was 8 to 10 acts. The range of material and performers 
was enormous. A vaudeville show presented jugglers, 
animal acts, skits, recitations, celebrities of the day, 
singers, and, most popular of all, comics and magicians. 


Because of the efforts of powerful producers and the- — 


ater owners, vaudeville became a highly organized na- 
tionwide big business. A number of individuals con- 
trolled large circuits (chains) of theaters. The best known 
of these circuits were operated by E. F. Albee, Martin 
Beck, Willie Hammerstein, B. F. Keith, Marcus Loew, 
William Morris, Alexander Pantages, and F. F. Proctor. 
All vaudeville performers wanted to star in “big-time” 
theaters that presented only two shows a day. But most 
appeared in “small-time” theaters that offered 3 to 12 
shows a day. Some theaters presented shows that began 
about 9:30 a.m. and lasted until about 10:30 p.m. 

The term vaudeville comes from a French word for a 
light play with music that was popular in France during 
the 1800's. The American form grew out of attempts by 
saloon owners to attract more customers by offering 
free shows. These shows were known as variety. At first, 
variety had a bad reputation because it took place in sa- 
loons and often included vulgar material. But by the 
1890's, it had achieved respectability under the more el- 
egant French name of vaudeville. Soon vaudeville had 
become the major form of live entertainment for family 
audiences. Showman Tony Pastor is credited with con- 
verting vaudeville into family entertainment by prohibit- 
ing drinks and upgrading the quality of the performers. 
He presented many famous vaudeville stars at Tony Pas- 
tor’s Opera House in New York City. 

Vaudeville’s popularity declined with the develop- 
ment of sound motion pictures in the late 1920's. But 
vaudeville-style acts are still presented in some night- 
clubs and on television. Don B. Wilmeth 

See also Williams, Bert. 
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Snyder, Robert W. Voice of the City: Vaudeville and Popular Cul- 

ture in New York. 1989. Reprint. lvan R. Dee, 2000. 
Vaughan, Sarah (1924-1990), was a famous jazz singer 
who also achieved great success in popular music. She 
sang in a rich contralto voice with a three-octave range. 
Her sensitivity to harmony and her skill in improvising 
singled her out as one of the great musical performers 
of the 1900's. Vaughan was nicknamed “Sassy” because 
of her personality and “The Divine One’ because of the 
respect other musicians had for her voice and musician- 
ship. 

Sarah Lois Vaughan was born on March 27, 1924, in 
Newark, New Jersey. She began her career by winning a 
talent contest in New York City at the age of 18. From 
1943 to 1946, she sang with several bands. For the next 
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45 years, she worked with 
many important jazz musi- 
cians, including Count 
Basie, Dizzy Gillespie, 
Miles Davis, and Charlie 
Parker. From 1947 through 
the 1980's, Vaughan led 
several combos, touring 
and recording with the 
groups. Her first hit 
recordings were “Tender- 
ly" (1947) and “It’s Magic” 
(1947). Vaughan’s other 
popular records included 
“Broken-Hearted Melody,” “Misty,” “Send In the 
Clowns,” and “Make Yourself Comfortable.” Frank Tirro 
Vaughan Williams, vawn WI/HL yuhmz, Ralph, rayf 
(1872-1958), was one of the United Kingdom’s foremost 
composers. His music mingles the flavors of English folk 
songs and Tudor church music, both of which he stud- 
ied intensively. His major works include nine sym- 
phonies and six operas. He also composed music for the 
coronation of Queen Elizabeth II in 1953. 

Vaughan Williams was born in the parish of Down 
Ampney, Gloucestershire. He began composing com- 
paratively late in life. His notable earlier works include 
the song cycle On Wenlock Edge (1909) to poems by A. 
E. Housman; A Sea Symphony (1909) for orchestra and 
voices; Fantasia on a Theme by Thomas Tallis (1910) for 
strings; A London Symphony (1914); and an opera on 
folk themes, Hugh the Drover{completed in 1914, first 
performed in 1924). 

Vaughan Williams became more productive as he 
grew older. His music also turned more somber and 
more abstract. His Piano Concerto (1931), later revised 
for two pianos and orchestra, pointed the way toward 
his final period. This period included his last four sym- 
phonies and the opera The Pilgrim's Progress (1951). His 
Concerto for Bass Tuba (1954) demonstrates his interest 
in less popular instruments, such as the harmonica, vi- 
braphone, and flugelhorn. Stewart L Ross 
Vault is an architectural term for an arched roof or ceil- 
ing. Vaults are most commonly made of brick, concrete, 
or stone. The four main kinds are (1) the barrel vault, (2) 
the groined vault, (3) the ribbed vault, and (4) the dome. 

The barrel vault, the simplest type, is a single continu- 
ous unbroken arch in the form of a tunnel. The groined 
vault is formed by joining two barrel vaults of the same 
shape at right angles. The lines at which the two vaults 
meet are called groins. In the ribbed vault, projecting 
ribs cover the groins, or are placed in decorative pat- 
terns elsewhere on the vault's surface. The dome is a 
vault in the form of a hemisphere (half sphere) built ona 
circular base. William J. Hennessey 

See also Architecture (table; pictures: A vault; Gothic 
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VCR. See Videotape recorder. 
Veal is the flesh of cattle that are too young and small 
to be sold as beef. These cattle are divided into vea/ers 
and calves. Vealers are animals under 14 weeks old that 
are fed with milk. Although calves eat grass or grain like 
older cattle, calf flesh is not as tasty as beef. 

In the United States, vealers and calves are sold by 
weight and according to five grades set up by the feder- 


Vega 291 


al government. The U.S. grades are prime, choice, good, 
standard, and utility. The best grades of veal are plump 
and range in color from light pink to light gray. The flesh 
of lower grades is generally thin and watery. 

Calf flesh is darker and has more definite grain than 
vealer flesh. In addition, most calves have more fat cov- 
ering than vealers. The meat of both calves and vealers 
has little trimming waste when sold in stores. 

Veal contains more water than beef, but it has less fat. 
Veal is more tender than beef, but the older age of beef 
makes it tastier than veal. Donald H. Beermann 

See also Beef; Cattle (Beef cattle); Meat. 

Veblen, VEHB /uhn, Thorstein Bunde (1857-1929), 
an American economist, was one of the most original 
and creative thinkers in the history of American eco- 
nomic thought. His first book, The Theory of the Leisure 
Class (1899), is a scholarly and satirical protest against 
the false values and social waste of the upper classes. 
The Theory of Business Enterprise (1904) criticizes capi- 
talism and predicts it will drift into fascism or socialism. 
In The Engineers and the Price System (1921), Veblen as- 
signed to scientists and engineers a major role in build- 
ing a new planned economic society. Veblen was born 
in Cato, Wisconsin. Dudley Dillard 

Vecellio, Tiziano. See Titian. 

Vedas, VAY duhz, are the oldest sacred books of Hin- 
duism. They were probably composed beginning about 
1400 B.C. The Vedas include the basis of the doctrines 
about Hindu divinities. They also present philosophical 
ideas about the nature of Brahman, Hinduism’s supreme 
divine being. The word veda means knowledge. 

There are four Vedas. They are, in order of age begin- 
ning with the oldest, Rig-Veda, Sama-Veda, Yajur-Veda, 
and the Atharva-Veda. The Vedas are also called Samhi- 
tas. They are collections of chiefly verse texts that pro- 
vided the liturgies of the holiest rites of the early reli- 
gion. Attached to the Vedas are two important later 
texts. The Brahmanas are long prose essays that explain 
the mythological and theological significance of the 
rites. After the Brahmanas came highly speculative 
works called the Upanishads. The inward reflection of 
the Upanishads and their search for unity in existence 
gave rise to the development of Indian philosophy. 

Hindu law permitted only certain persons to hear the 
Vedas recited, and so the works became surrounded by 
mystery. Nevertheless, ideas presented in the Vedas 
spread throughout Indian culture. Stanley Insler 

See also Brahman; Hinduism; Sanskrit literature; 
Upanishads. 

Vega, VEE guh, is the brightest star in Lyra, a constella- 
tion in the Northern Hemisphere. It is also called A/pha 
Lyrae. Vega appears white because it is extremely hot. 
The star's surface temperature is about 18,000 °F {10,000 
°C). Vega is about 26 light-years from the earth (see 
Light-year). In about 13,000 years, it will become the 
earth's North Star. 

In 1983, the Infrared Astronomical Satellite (IRAS), an 
observatory orbiting the earth, detected a giant ring or 
shell of solid particles surrounding Vega. These parti- 
cles probably grew from the remains of the cloud of 
gases and smaller dust particles that formed the star. 
The discovery by IRAS represented the first direct evi- 
dence of such particle growth around any star except 
the sun. Many astronomers believe the material around 
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Vega might be a solar system that is in the process of 
formation Sumner Starrfield 

See also Astronomy (map: The stars and constella- 
tions of the Northern Hemisphere); North Star. 

Vega, VAY gah, Lope de, LOH pay day (1562-1635), 
was the most productive playwright of Spain's Golden 
Age. He is credited with creating a Spanish national dra- 
ma. Lope wrote more plays than any other author. Schol- 
ars generally agree that he wrote over 400 plays. The 
two largest categories are “cloak and-sword" plays of in- 
trigue, and historical plays, such as The Best Mayor, the 
King (1616?) and Fuenteovejuna (16192). 

Lope described his theory of drama in The New Art of 
Writing Plays (1609). He rejected the dramatic unities that 
restricted action to a single place during a specific 
length of time. He believed that the best themes were 
conflicts of passion and the Spanish honor code. His 
characters usually lack individuality, but his style is poet- 
ic and his situations are exciting. 

Lope Félix de Vega Carpio was born in Madrid. He led 
an adventurous and troubled life. Several of his love af- 
fairs ended sadly, particularly his relationship with Mar- 
ta de Nevares, whom he met after becoming a priest in 
1614. Harry Sieber 

See also Drama (The Golden Age of Spanish drama); 
Spanish literature (The 1600's). 

Vegetable is any of many nutritious foods that come 
from the leaves, roots, seeds, stems, and other parts of 
certain plants. People eat vegetables raw or cooked and 
use them as part of a main meal, in salads and soups, 
and as snacks. Vegetables are an important part of a 
healthy diet. They are excellent sources of vitamins, es- 
pecially riboflavin, thiamine, and vitamins A and C. Veg- 
etables also supply the minerals calcium and iron. Most 
vegetables do not have many calories. 

The growing of vegetables is a branch of horticulture, 
a field of agriculture that also includes the raising of 
fruits. Scientists define a vegetable as the edible product 
of a herbaceous plant. A herbaceous plant has stems 
that are softer and less fibrous than the woody stems of 
trees and shrubs. Most vegetables are annua/s— plants 
that live for only one year or one growing season. 

The horticultural definition of vegetables distinguish- 
es them from fruits, which grow annually on trees and 
other woody plants that live more than two years. In 
some Cases, common usage differs from scientific defi- 
nitions. For example, most people consider muskmelons 
and watermelons as fruits. But horticulturists regard 
them as vegetables because these melons grow on 
vines that must be replanted annually. 

Most vegetables grown commercially in the United 
States and Canada are canned, dehydrated, frozen, or 
processed in some other way. Vegetables raised for 
processing include peas, potatoes, snap beans, sweet 
corn, and tomatoes. Those grown to be eaten fresh in- 
clude cabbage, carrots, lettuce, onions, and tomatoes. 

China grows far more vegetables than any other 
country. California produces about a third of all vegeta- 
bles grown in the United States. Ontario leads the Cana- 
dian provinces in vegetable production. 

The hobby of growing a home vegetable garden is 
becoming more popular. This article deals mainly with 
the commercial production of vegetables. For more in- 
formation on home vegetable growing, see Gardening. 


Plant parts used as vegetables 


Vegetables can be grouped according to the part of 
the plant from which they come. Plant parts eaten as 
vegetables include bulbs, flower buds, fruits, leaves, 
roots, seeds, stems, and tubers. 

Bulbs consist of many fleshy leaves that surround a 
short stem. The base of these leaves is large and grows 
underground, and it is the part usually eaten. Garlic, 
leeks, onions, and shallots are bulbs used as vegetables 
and seasonings. 

Flower buds. The most common flower buds used 
as vegetables are broccoli and cauliflower. Broccoli 
plants have heads (thick clusters of flower buds) that are 
green and branched. The heads of cauliflower are tight, 
round, and white. 

Fruits are the seed enclosures, along with the seeds, 
produced by a flowering plant. Horticulturists consider 
the edible fruits of herbaceous annuals as vegetables. 
Fruits of vegetable plants include cucumbers, eggplants, 
muskmelons, okra, peppers, pumpkins, snap beans, 
squashes, tomatoes, and watermelons. 

Leaves eaten as vegetables include those of Brussels 
sprouts, cabbage, chard, Chinese cabbage, cress, en- 
dive, kale, lettuce, mustard, and spinach. Some of these 
vegetables are cooked, but most of them are eaten raw 
in salads. Celery and rhubarb are petioles (leafstalks). 
Petioles support the leaf blades and are connected to 
the stems of a plant. 

Roots that are vegetables may be fibrous roots or tap- 
roots. Fibrous roots branch and spread sideways under- 
ground. Sweet potatoes are enlarged, fleshy parts of fi- 
brous roots. A taproot is the enlarged part of a root that 
grows straight down. Beets, carrots, horseradish, 
parsnips, radishes, rutabagas, and turnips are taproots. 

Seeds. People eat the seeds of plants when they eat 
cowpeas, garden peas, kidney beans, lima beans, navy 
beans, and sweet corn. Certain seeds, such as kidney 
beans and navy beans, are harvested after they become 
hard. Other seeds, such as garden peas and sweet corn, 
are picked when they are still soft. 

Stems support the leaves, flowers, and fruits of a 
plant. The two chief stems eaten as vegetables are as- 
paragus and kohlrabi. Asparagus stems are tall and slen- 
der. Kohlrabi plants have large bulblike stems. 

Tubers. Most tubers are a specialized kind of stem 
that grows underground. The main ones used as vegeta- 
bles are potatoes and Jerusalem artichokes. People in 
the United States and Canada eat more potatoes than 
any other vegetable. 


Growing vegetables 


The choice of a location for raising any vegetable 
commercially depends chiefly on the climate. For exam- 
ple, sweet corn grows best during the wet summers of 
Minnesota, Oregon, and Wisconsin. Potatoes thrive in 
the cool growing conditions of Idaho, Maine, and 
Washington. California’s irrigated desert areas are ideal 
for raising tomatoes. The cool summers of other sec- 
tions of California are just right for lettuce. The warm 
winters of Arizona, Florida, and Texas makes those 
States important producers of fresh vegetables. 

There are four basic steps in commercial vegetable 
production: (1) planting, (2) caring for the crop, (3) har- 








Plant parts used as 
vegetables 


Vegetables are nutritious foods 
that come from various parts of 
certain kinds of plants. Bulbs, 
flower buds, fruits, leaves, roots, 
seeds, stems, and tubers may be 
eaten as vegetables. 


Onions 
(Bulbs) 





Carrots 
(Roots) 


vesting, and (4) packing and shipping. Most growers use 
various kinds of machines for these operations. 

Planting. Many vegetables are planted as seeds in 
the field where they will grow until harvested. This 
method is called direct seeding. Some vegetable farm- 
ers plant pregerminated seeds. These seeds are first 
sprouted in partly decayed plant matter called peat The 
mixture of peat and sprouted seeds is then planted in 
the field. Some vegetables, such as cabbage and toma- 
toes, may be grown from transplanted seedlings that 
were Started in a greenhouse or in a field in a warmer 
climate. A vegetable grower can produce a crop earlier 
in the season by using transplants than would be possi- 
ble by direct seeding. 

The planting date varies with the type of vegetable. 
Some vegetables grow best in cool weather and are 
planted early in spring. They include beets, carrots, let- 
tuce, potatoes, radishes, and spinach. Others, such as 
cabbage, onions, and peas, can withstand frost and are 


Leading vegetable-growing countries 


Tons of vegetables grown in a year’ 


China O096977 EFT BOHCO 
498,284,000 tons (452,035,000 metric tons) 
India tr Sr 
115,953,000 tons (105,190,000 metric tons) 
Nigeria 2) 


81,766,000 tons (74,177,000 metric tons) 


69,431,000 tons (62,986,000 metric tons) 


49,068,000 tons (44,513,000 metric tons) 


United States 


Russia 





“Includes only craps grown for commercial sale. Does nat include soybeans, Soybeans are 
classified as a vegetable but are used mainly tn make oil and animal feed. 

Figures are for 1999. 

Source: Food and Agriculture Organizatinn of the United Nations. 
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WORLD BOOK illustration by James Teason 


planted even earlier. Growers in the Southern States can 
plant cool-weather vegetables during winter. 

Some vegetables, among them eggplants, squash, 
and sweet corn, require warm weather. These crops are 
planted so that the seedlings emerge after the last frost 
of the season. Cucumbers, lima beans, muskmelons, 
and tomatoes are planted only after the final frost. In the 
North, warm-season vegetables can be planted in late 
spring, usually after April. In the Southern States, these 
vegetables can be planted as early as February. 

Caring for the crop begins by preparing the soil be- 
fore the seeds are planted. The vegetable grower culti- 
vates and fertilizes the fields and also may apply weed- 
killer. After planting the crop, the grower may cultivate 
the fields again to kill weeds and improve the circula- 
tion of air and water through the soil. More fertilizer 
may also be applied. 

Vegetable farmers inspect their crops periodically for 
destructive insects and plant diseases. Farmers use a va- 


Leading vegetable-growing states 





Tons of vegetables grown in a year” 


California BHP PER4O9O006060 
24,767,000 tons (22,468,000 metric tons) 
Idaho RESH 
7,050,000 tons (6,395,000 metric tons) 
Washington @@@G@ 
6,520,000 tons {5,915,000 metric tons) 
Wisconsin Se 
3,110,000 tons (2,821,000 metric tons} 
Florida a 4 
2,872,000 tons (2,605,000 melric tons) 
“Includes only crops grown for cammercial sale. Does not inchide soybeans Soybeans are 


classified as a vegetable but are used mainly to make oil and animal feed. 
Figures are far 1999 
Source: U.S. Department of Agriculture. 
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riety of chemicals and methods of control because dif- 
ferent insects and diseases attack different plants. Fields 
of vegetables may have to be irrigated if they do not re- 
ceive enough rain. In areas with arid and semiarid cli- 
mates, irrigation is a necessity. 

Harvesting vegetables at the proper time is extreme- 
ly important. Vegetables sent directly to a local market 
or to a processing plant can be more mature when har- 
vested than those that must be shipped long distances. 
Farmers may harvest some vegetables, such as carrots 
and potatoes, over a period of several weeks. However, 
other crops must be picked and transported rapidly to 
ensure freshness and quality. 

Packing and shipping. Most vegetables are graded 
by quality and size. Harvested vegetables may be taken 
to a building to be sorted, washed, trimmed, packaged, 
and labeled. But some machines can pick, sort, and 
package crops while moving through the fields. 

Most vegetables are washed to remove dirt and pre- 
vent wilting. The outer leaves of lettuce and cabbage are 
removed to improve the appearance. Cucumbers are 
waxed to prevent water loss. Some vegetables, includ- 
ing lettuce and sweet corn, must be cooled to prevent 
spoilage after being harvested. Vegetables are shipped 
by refrigerated trucks or railroad cars to local or distant 
markets and processing plants. Some vegetables, such 
as onions and potatoes, can be stored for long periods 
before being shipped. W. E. Splittstoesser 

Related articles in World Book See the Agriculture section 
of the various state, province, and country articles for a discus- 


sion of vegetables grown there, such as Arkansas (Agriculture). 
Additional related articles include: 


Vegetables 

Artichoke Corn Lettuce Rutabaga 
Asparagus Cowpea Lima bean Salsify 
Bean Cress Muskmelon Shallot 
Beet Cucumber Mustard Sorrel 
Broccoli Eggplant Okra Soybean 
Brussels Endive Onion Spinach 

sprouts Garlic Parsley Squash 
Cabbage Horseradish — Parsnip Sweet potato 
Carrot Jerusalem Pea Swiss chard 
Cauliflower artichoke Peanut Taro 
Celery Jicama Pepper Tomato 
Chayote Kale Potato Turnip 
Chinese cab- _ Kohlrabi Pumpkin Watermelon 

bage Leek Radish Yam 
Chive Lentil Rhubarb Zucchini 
Collards 

Other related articles 

Agriculture Gardening Plant 
Farm and farming Horticulture Truck farming 
Food Nutrition (illustra- Vegetable oil 


Food, Frozen 
Food preservation 


tion: Food Guide 
Pyramid) 


Vegetarianism 


Vegetable oil is a fatty substance obtained from cer- 
tain plants. Manufacturers obtain most vegetable oils 
from seeds and fruits. Most of these oils are liquids, but 
a few, including cocoa butter, coconut oil, and palm oil, 
are solids at room temperature. Vegetable oils consist 
almost entirely of fat, an essential part of a healthy diet. 
For information on their food value and chemical com- 
position, see Fat. 

The most commonly used vegetable oil in the United 
States is soybean oil. Other important oils include 
canola, corn, olive, peanut, safflower, and sunflower oil. 


Uses. Many people use vegetable oils to fry foods 
and as salad oil. Manufacturers make most margarine 
and salad dressings with such oils as soybean or sun- 
flower oil. Cocoa butter or coconut oil is a chief ingredi- 
ent in various candies. 

Many nonfood products also contain vegetable oils. 
For example, manufacturers make certain cosmetics and 
soaps from coconut or palm oil. Many paints and var- 
nishes contain a drying oil, such as linseed, soybean, or 
tung oil. Drying oils combine with oxygen from the air 
to form a tough coating. See Oil (Fixed oils). 

Production. Manufacturers use various methods to 
extract oil from plants. One common process, called so/- 
vent extraction, involves soaking the seeds or fruit ina 
liquid known as a so/vent The solvent draws the oil out 
of the plant material. Machines then remove the plant 
material from the resulting mixture and evaporate the 
solvent, leaving only the crude oil. 

Another method, called expeller pressing, uses a 
high-pressure press to squeeze out the oil. However, 
the high pressure heats the oil, causing it to develop a 
dark color and undesirable flavor. The oil also loses 
some of its nutritional value. A similar process, known 
as prepress solvent extraction, uses less pressure than 
does expeller pressing and extracts only some of the oil. 
A solvent is used to obtain the remaining oil. 

Oils obtained by solvent extraction, expeller pressing, 
or prepress solvent extraction require further process- 
ing to make them suitable for use in foods. Machines re- 
fine, bleach, and deodorize the oils to create a clear, 
mild-tasting product. Oils obtained by a method called 
cold pressing do not require such processing. Cold 
pressing, which uses low pressure to squeeze out the 
oil, generates little heat. As a result, the oil retains its 
original flavor, color, and nutritional value. But cold- 
pressing removes less oil than do the other processes. 

Daniel R. Sullivan 

Related articles in World Book include: 


Canola oil Linseed oil Safflower 
Castor oil Margarine Soybean 
Chocolate Olive oil Sunflower 
Copra Palm oil Tung oil 
Corn oil Peanut Varnish 
Cottonseed oil Rape 


Vegetarianism is the practice of not eating meat. 
Vegetarians regard the flesh of all animals, including 
that of fish and poultry, as meat. Many vegetarians avoid 
eating meat because of moral or religious beliefs. They 
believe it is wrong to kill animals for food. Other vege- 
tarians consider eating meat unhealthy. 

Some vegetarians exclude milk and eggs, as well as 
meat, from their diet because these foods come from 
animals. Vegetarians are divided into three groups, 
based on their attitude toward milk and eggs. Lacto- 
ovovegetarians include milk and eggs, and foods made 
from milk and eggs, in their diet. Lacto-vegetarians do 
not eat eggs, but they drink milk and eat such milk prod- 
ucts as butter and cheese. Vegans avoid milk and eggs 
and all foods derived from animals, including gelatin 
and honey. 

A vegetarian diet must be well planned to replace the 
protein and other nutrients provided by meat. Most 
lacto-ovovegetarians and lacto-vegetarians can easily 
plan a healthy diet because milk and eggs are good 
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sources of high-quality protein. Milk also provides large 
amounts of calcium, which helps strengthen bones. Milk 
and eggs both contain vitamin B,,, which forms a part of 
red blood cells and helps nerves function properly. 

Vegans must plan their diet especially well because 
no single fruit, vegetable, or grain contains the nutrition- 
ally complete protein found in meat, milk, and eggs. 
Beans, nuts, peas, and many other vegetarian foods con- 
tain Jarge amounts of protein. However, these foods 
must be eaten in particular combinations to provide the 
body with nutritionally complete protein. For example, 
beans and rice together provide complete protein, but 
neither food does when eaten alone. Vegans eat green 
leafy vegetables, such as broccoli, or nuts, tofu, and 
dried figs to obtain calcium. Most vegans take vitamin 
B,, tablets to obtain this nutrient. 

Vegetarian diets often contain fewer calories than di- 
ets that include meat. Vegetarians also tend to consume 
less saturated fat and smaller amounts of a fatty sub- 
stance called cholestero/than most meat-eaters do. Low- 
er dietary levels of saturated fat and cholesterol result in 
lower levels of cholesterol in the blood. Medica! re- 
search indicates that a high level of cholesterol in the 
blood is associated with heart disease. Some studies 
have shown that vegetarians in the United States are 
healthier and live longer than other Americans. 

Vegetarianism is practiced by some religious groups, 
including Hindus and Seventh-day Adventists. Some 
Americans practice vegetarianism because they believe 
consumption of meat, especially beef, reduces the 
world food supply. They feel grain used to fatten cattle 
would nourish more people if the grain were eaten di- 
rectly by people. Some people also believe the land on 
which livestock graze should be used to grow grain. But 
many agricultural experts disagree. They argue that 
most grazing land is not good for farming. 
Vegetation. See Desert; Forest; Grassland; Plant. 
Vein. See Leaf (The parts of a leaf). 

Vein is a blood vessel that carries blood toward the 
heart. The blood circulates in the body through a system 
of tubes called blood vessels. The three kinds of vessels 
are arteries, capillaries, and veins. Most veins return 
blood to the heart after it has given out nourishment to 
the tissues and taken up waste products and poisons. 
Blood in veins is called venous blood. See the Trans- 
Vision three-dimensional picture with Human body. 

The blood returning from the body cells has lost 
much of its oxygen, and is dull brownish-red. It circu- 
lates through the right side of the heart and then goes to 
the lungs. Here it gives off its waste carbon dioxide and 
takes on a new supply of oxygen. Bright red blood from 
the lungs returns to the heart through the pulmonary 
veins. Then it begins its trip through the body. 

The veins begin at the capillaries. At first, they are tiny 
and are called venules. Small veins join to form larger 
ones. Finally, all the venous blood of the body pours 
into two large veins that open into the heart. One of 
these, the superior vena cava, carries blood from the 
head and arms. The other, the /nferior vena Cava, Carries 
it from the trunk and legs. 

Veins, like arteries, have walls made of three layers. 
But the vein walls are thinner, less elastic, and less mus- 
cular than those of the arteries. The lining membrane ot 
the veins is the intima. In many of the larger veins, the in- 


Jane E. Brody 
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tima has folds that serve as valves. These folds lie against 
the wall when the blood is flowing freely. Several things 
can cause the blood to slow down or stop—the weight 
of blood above the vessel, effects of gravity, pressure on 
a vein, or low fluid pressure. Then the valves open out 
and stop the blood from flowing backward. The valves 
are usually just above the place where two veins join. 
There are no valves in the veins of the abdomen, brain, 
and lungs, or in the smaller veins. 

Veins that are swollen, stretched, or coiled on them- 
selves are varicose veins. Phlebitis is inflammation of a 
vein. Phlebitis may produce redness, tenderness, swell- 
ing, and pain in the area of the vein. 

Related articles in World Book include: 


Aneurysm Bloodletting Jugular vein 
Artery Heart Phlebitis 


Velazquez, vuh LAHS kuhs, Diego, DYAY goh(1599- 
1660), was an important Spanish Baroque painter. Many 
characteristics of his style can be seen in one of his mas- 
terpieces, Las Meninas, which is reproduced in the 
Painting article. Las Meninas shows Velazquez’'s use of 
realism, rich colors, and light and shadow. In addition, it 
shows the painter's ability to place his subjects in space. 
Velazquez stands beside the huge canvas on which he is 
painting a portrait of the king and queen, whom we see 
reflected in a mirror on the back wall. Princess Margari- 
ta has entered with her maids and entertainers to watch 
while a courtier stands in the still-open door. Velazquez 
created an illusion of space both within and beyond the 
painting. By including the reflection of the king and 
queen, who would be standing about where the view- 
ers stand, Velazquez includes the space in front of the 


Dominick Sabatino 


Varicose 
vein 





Oil painting on canvas (about 1650); Metropolitan Museum of Art, New York City, Fletcher 
Fund, Rogers Fund, and Bequest of Miss Adelaide Milton de Groot, by exchange 
supplemented by gifts from friends of the Museum 


Velazquez’s portrait of Juan de Pareja shows how well the 
Spanish painter captured the personality of his subjects. 
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canvas as part of the composition. See Baroque 
(Baroque painting). 

Diego Rodriquez de Silva y Velazquez was born in 
Seville, probably in June 1599. As a youth, he studied 
with Francisco Pacheco. Pacheco taught him the style of 
the Italian artist Michelangelo Caravaggio, characterized 
by its realism and use of somber light and dark tones. In 
1623, Velazquez became official painter for King Philip 
IV. He became an important courtier as well as a suc- 
cessful court painter for the rest of his life. 

In 1629, Velazquez went to Italy, where he studied the 
art of ancient Rome and perfected his ability to paint 
nudes. After his return to Spain in 1631, he produced a 
series of great royal portraits as well as The Surrender of 
Breda (The Lances), one of the world’s finest historical 
paintings. He again visited Italy from 1649 to 1651. While 
in Rome, Velazquez did a penetrating portrait of Pope 
Innocent X and also painted his only pure landscapes. 
After his return to Spain, Velazquez painted some of his 
greatest pictures. These include his most dazzling court 
portraits; Venus with a Mirror, one of the few nudes in 
Spanish art; and Las Meninas. He died in Madrid on 
Aug. 6 or 7, 1660. Marilyn Stokstad 
Velcro is the trade name for a fastening device made 
up of tiny hooks that mesh with tiny loops. Such fasten- 
ers are used in clothing, athletic and medical equip- 
ment, and automobile and airplane interiors. Velcro is a 
trademark of Velcro Industries, but many people use the 
word to refer to any hook-and-loop fastener. The name 
Velcro is a combination of ve/vetand crochet. Crochet is 
the French word for Aook. 

A Velcro fastener consists of two strips that are glued 
or sewed to the fabrics or other objects to be joined. 
Flexible hooks made of strong nylon or polyester thread ~ 
cover one of the strips. A fuzzy mat of loops made of 
thinner threads covers the other. When pressed togeth- 
er, the hooks attach to the loops and form a strong 
bond. The strips can be easily separated by peeling 
them apart, and they can be joined and separated thou- 
sands of times. 

Georges de Mestral, a Swiss engineer, got the idea 
for Velcro in the 1940's while pulling burs from his trou- 
sers and his dog's fur. He helped found Velcro Indus- 
tries, which exclusively sold the fasteners until 1978, 
when the patent for Velcro expired. Valerie Steele 
Velikiy Novgorod, wih LEE kee yuh NAWV guh ruht 
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A Velcro fastening device is made up of tiny loops and hooks 
that fit together. The loops appear in the top part of this view 
through a microscope, and the thicker hooks are at the bottom. 
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(pop. 232,000), is an important industrial center and one 
of the oldest cities in Russia. It lies on both banks of the 
Volkhov River. For location, see Russia (political map). 
The city was once known as Novgorod. 

Velikiy Novgorod has numerous architectural monu- 
ments built between the 1000's and 1600's, including 
many churches. These sites attract many tourists. Velikiy 
Novgorod’s industries include the production of chemi- 
cals, china, furniture, and machinery. 

The city probably existed as early as the A.D. 600s. In 
the 900’s, it became an important city in Kievan Rus—the 
first East Slavic state. Between the 1200's and 1500's, the 
city was a financial and commercial center. In the early 
1600's, invading Swedish forces caused much destruc- 
tion. After the Russian Revolution of 1917, the govern- 
ment established factories in the region. German forces 
destroyed much of Novgorod during World War II 
(1939-1945). The city was rebuilt as an industrial center, 
and historic landmarks were restored. In 1998, the city 
reclaimed its historic name, Velikiy Novgorod, which 
means Novgorod the Great. Zvi Gitelman 
Velociraptor, vuh tAHs uh RAP tuhr, was a quick, 
fierce meat-eating dinosaur. It lived about 80 million 
years ago in what is now Mongolia and northern China. 
This dinosaur grew to about 20 inches (50 centimeters) 
tall at the hips and 6 feet (1.8 meters) long. 

Velociraptor used a variety of natural weapons to kill 
prey. It had a large mouth full of sharp, bladelike teeth. 
Its grasping hands ended in three long, slender fingers 
with large claws. Powerful legs enabled Ve/ociraptor to 
run swiftly. On the second toe of each hind foot, the ani- 
mal had a large curved, razor-sharp claw. These two 
claws probably were Ve/ociraptor’s main weapons. 

Velociraptor normally ate small dinosaurs and mam- 
mals. It used its quickness to catch such prey. Once it 
held the victim in its grasp, Velociraptor may have 
kicked the animal's unprotected belly with its giant toe 
claws. These swift, powerful kicks would have killed the 
prey and torn it apart. 

When Velociraptor walked, it probably raised its huge 
toe claws off the ground to protect their sharp points. 
Velociraptor’s rigid tail may have balanced the animal 
when it was running or making sudden turns. 

Scientists first described Velociraptor in 1924. In 





WORLD BOOK illustration by Alex Ebel 
Velociraptor was a meat-eating dinosaur that used several nat- 
ural weapons to kill prey. These weapons included sharp teeth, 
grasping hands, and a large claw on the second toe of each foot 











1971, a remarkable fossil] skeleton of this dinosaur was 
found in the Gobi desert of Mongolia. The skeleton’s 
arms still clutched the skull of its prey, another dinosaur. 
The two creatures may have been buried alive as they 
fought with each other during a sandstorm. 

Hans-Dieter Sues 
Velocity, vuh LAHS uh tee, is the rate at which a body 
moves in space ina given direction. Velocity is ex- 
pressed in distance and time, such as miles per hour or 
meters per second. 

There is an important difference between speed and 
velocity. Speed indicates the rate of motion, but it does 
not indicate anything about the direction of motion. 
When a body is said to have a speed of 40 miles per 
hour, the direction is unknown. To specify the ve/ocity, it 
is necessary to indicate both the rate and the direction 
of motion. For example, a body may have a velocity of 40 
miles per hour toward the north. Mathematically, veloci- 
ty is a vector quantity, because it has both speed and di- 
rection. 

Types of velocity. Velocity may be uniform, which 
means the distances and the direction traveled during a 
given unit of time are the same throughout the motion. 
To find the uniform velocity of a body, we need only di- 
vide the distance traveled by the time. This could be 


d : 
stated in the formula v= ss where vis equal to velocity, 


dis equal to distance, and fis equal to time. 

Velocity may be variable. This means that the dis- 
tances traveled in a given unit of time are-not equal 
throughout the motion, or that the direction changes, or 
both. For example, a moving object could have a veloci- 
ty of 30 meters per second at a certain instant and then 
speed up to 60 meters per second. If the object gained 
speed uniformly, its average velocity would equal its ini- 
tial velocity plus its final velocity divided by two. This 


yt Y, 


could be written Av. v = where Av. vrep- 


resents the average velocity, v, is equal to the initial ve- 
locity and v, is equal to the final velocity. 

Acceleration is a change in the velocity of a moving 
body. Positive acceleration means that, during each por- 
tion of time, the body moves through a greater distance 
than during the preceding portion of time. A falling 
body has a positive acceleration. In negative accelera- 
tion, such as a train stopping, a smaller space is traveled 
in each successive unit of time. Centripetal acceleration 
occurs when the rate of motion stays the same, but the 
direction changes. 

See also Motion; Falling bodies, Law of; Calculus. 
Velvet is a handsome fabric with a soft and luxurious 
feel. It may be made of silk, rayon, nylon, polyester, ac- 
etate, or a combination of these fibers. Weavers make 
many weights and types of velvet. Some are lightweight 
and almost transparent, and others are thick and heavy. 
Lightweight velvet is generally made into clothing when 
a dressy effect is wanted. Heavier weights are used for 
upholstery and draperies. 

The softness and rich appearance of velvet result from 
its construction. Two sets of yarns— called the warp—run 
the length of the fabric, and another set—called the fi//- 
ing—is placed in a crosswise direction. One warp is 
tightly interlaced with the filling. The other ts held more 
loosely to form a series of closely spaced loops that 
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stand on top of the fabric. These loops are cut open at 
the top to form the pile, a short, thick, furry surface on 
the fabric. The pile consists of threads that reflect a 
good amount of light. The reflection of light from the 
surface of the pile gives velvet its attractive appearance. 
Phyllis Tortora 
Velvetleaf is a weed that has velvety, heart-shaped 
leaves. It is a member of the mallow family (see Mallow). 
The plant is native to India. It is also called Indian mal- 
low, butterprint and stamp weed. Velvetleaf was once 
used to stamp designs on hand-churned butter. 
Velvetleaf grows from about 2 feet (60 centimeters) to 
over 6 feet (1.8 meters) tall, depending on the fertility of 
the soil. The plant has attractive yellow flowers and fruits 
with 10 to 15 seed containing beaks radiating from the 
center. Velvetleaf was introduced into the New World as 
a potential fiber crop. It has become a troublesome 
weed and is a special pest in corn and soybean fields. 
Walter S. Judd 


Scientific classification. Velvetleaf belongs to the mallow 
family, Malvaceae. The scientific name of the velvetleaf is Abu- 
tilon theophrasti. 


Vending machine is a self-service device that dis- 
penses a product or service when money or a token, 
card, or key is inserted into it. Vending machines dis- 
pense such items as candy, cigarettes, coffee, newspa- 
pers, postage stamps, and soft drinks. Some vending 
machines dispense soups, salads, sandwiches, fruits and 
desserts, and complete meals. 

In addition to product machines, there are vending 
machines that provide services. In some airports, vend- 
ing machines sell air travel insurance. Other varieties of 
service machines include coin-operated washing ma- 
chines and pay telephones. 

How vending machines work. Most vending ma- 
chines accept coins. With some types, the user must in- 
sert the exact change before the machine will operate. 
With others, the user can insert a coin or paper money 
larger than the purchase price. The machine will refund 
the proper amount of change along with the item. A 
special vending machine called a currency changer ac- 
cepts paper money and makes change. Some currency 
changers can distinguish between bills of different de- 
nominations and return the proper amount of change 
for each denomination that they can accept. 

The vending machine industry is composed of 
manufacturing companies, operating companies, and 
companies that supply the products that are sold in the 
machines. Operating companies usually pay a fee, called 
a comunission, to the owner of the Jocation where a ma- 
chine is placed for the use of the space. The commission 
is based on the sales that the vending machine makes. 

History. A device that dispensed holy water in a 
Greek temple in Alexandria, Egypt, in 215 B.C. is the ear- 
liest known vending machine. The first vending ma- 
chines in the United States, chewing gum dispensers, 
appeared on New York City train platforms in 1888. Can- 
dy and cigarette vending machines first appeared dur- 
ing the 1920's. Since then, vending machines have devel- 
oped into a major U.S. industry. Vending machines sell 
billions of dollars worth of goods each year. 

Larry M. Eils 
Venerable Bede, The. See Bede, Saint. 

Venereal disease. See Sexually transmitted disease. 
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A residential area in Caracas, Venezuela's capital and largest city, has many high-rise apartment 
buildings. In most Venezuelan cities, modern apartment buildings like these are rapidly replacing 
traditional Spanish-style houses, which have one story and center on a courtyard. 


Venezuela 


Venezuela, ven ih ZWAY luh, is a South American 
country that ranks as one of the world’s leading produc- 
ers and exporters of petroleum. Before its petroleum in- 
dustry began to grow rapidly during the 1920's, Vene- 
zuela was one of the poorer countries in South America. 
Its economy was based on such agricultural products as 
cacao and coffee. Since the 1920's, however, Venezuela 
has become one of the wealthiest and most rapidly 
changing countries on the continent. Income from pe- 
troleum exports enabled Venezuela to carry out huge in- 
dustrial development and modernization programs. 

Venezuela lies on the north coast of South America 
along the Caribbean Sea. Mountain ranges extend 
across much of northern Venezuela, which is the most 
densely populated region of the country. Caracas, the 
capital and largest city, lies in this region. Vast plains 
called the L/anos spread across central Venezuela. High 
plateaus and low mountains cover the south. 

Most of Venezuela's people live in cities and towns. 
Nearly all Venezuelans speak Spanish. Most of the peo- 
ple are descendants of Europeans, American Indians, 
and Africans who intermarried. 

The famous explorer Christopher Columbus landed in 
what is now Venezuela in 1498 on his third voyage to 
the New World. It was his first landing on the mainland 
of the Americas. Later, European explorers in northwest- 
ern Venezuela found Indian villages where the houses 


jenniter L McCoy, the contributor of this article. is Associate 
rrotessor ot Political Science at Georgia State Universit, 


were built on poles over the waters of the Gulf of 
Venezuela and Lake Maracaibo. Some of the explorers 
were reminded of the Italian city of Venice, where build- 
ings stood along the water. They named the area 
Venezuela, which is Spanish for Little Venice. Later, the 
name Venezuela was applied to a large area of northern 
South America. Spain ruled Venezuela for about 300 
years. In 1811, Venezuela declared its independence. 


Government 


Venezuela is a federal republic. All citizens 18 years 
and older may vote. Venezuela has had 27 constitutions 
since 1811. Its present Constitution was adopted in 1999. 


Facts in brief 


Capital: Caracas. 

Official language: Spanish. 

Official name: Republica Bolivariana de Venezuela (Bolivarian 
Republic of Venezuela). 

Area: 352,145 mi? (912,050 km). Greatest distances—north-south, 
790 mi (1,271 km); east-west, 925 mi (1,489 km). Coastline— 
1,750 mi (2,816 km). 

Elevation: Highest—Pico Bolivar, 16,411 ft (5,002 m) above sea 
level. Lowest—sea level along the coast. 

Population: Estimated 2002 population—25,058,000; density, 71 
per mi (27 per km/); distribution, 86 percent urban, 14 percent 
rural. 1990 census—18,105,265. 

Chief products: Agricu/ture—bananas, beef cattle, chickens and 
eggs, coffee, milk. Manufacturing—aluminum, petrochemi- 
cals, pig iron, processed foods, refined petroleum, steel. Min- 
ing—alumina, coal, iron ore, natural gas, petroleum. 

National anthem: “Gloria al Bravo Pueblo’ ("Glory to the Brave 
People’). 

Money: Basic unit—bolivar. One hundred centimos equal one 
bolivar. 











National government. According to the Constitu- 
tion, the president serves as Venezuela’s head of state 
and as head of the executive branch of government. The 
people elect the president to a six-year term. The presi- 
dent can be reelected to a consecutive term once. The 
National Assembly is the nation’s legislature. The people 
elect the deputies of the National Assembly to five-year 
terms. The Supreme Court of Justice is the highest court 
in the country. 

Local government. Venezuela is divided into 22 
states and the Federal District. Each state and the Feder- 
al District have governors and legislatures elected by 
the people. The country also has many islands in the 
Caribbean that are federal dependencies. 

Armed forces. About 80,000 people serve in Vene- 
zuelas army, navy, air force, marines, coast guard, and 
national guard. Men may be drafted for 30 months of 
military service after reaching 19 years of age. 


People 


Ancestry. Numerous Indian tribes lived in what is 
now Venezuela before the 1500's, when Spain colonized 
the area. The Spanish conquered many of the Indian 
tribes. They also imported black slaves from Africa. 
Many of the Indians, Spaniards, and blacks intermarried. 
Today, about two-thirds of Venezuela's people are of 
mixed ancestry. People of unmixed white, black, or Indi- 
an ancestry make up the rest of the country’s population. 

After 1945, and especially in the 1950's, many Europe- 
ans and Colombians moved to Venezuela to seek jobs. 
Most of the Europeans came from Spain, Italy, and Por- 
tugal. Many Colombians entered Venezuela illegally in 
the 1970's and early 1980's. At that time, a sharp jump in 
oil prices caused a dramatic increase in Venezuela's 
wealth, and the government started a number of pro- 
jects that created jobs. 

Languages. Almost all Venezuelans speak Spanish, 
the country’s official language. Indians in remote areas 
speak various tribal languages. 

Ways of life. Compared with some other Latin Ameri- 
can countries, Venezuela has an open society. In gener- 
al, the people are not rigidly segregated on the basis of 
ethnic or class differences. Venezuela thus differs from 
countries that have a strict class system based on ances- 
try. 

Since the 1940's, many Venezuelans have moved from 
rural areas to the cities. As the cities have grown, so has 
the country’s middle class. Members of the middle class 
include business people; government workers; and doc- 
tors, lawyers, teachers, and other professionals. Most 
middle-class Venezuelans live comfortably, dress well, 
own a car, and take vacations regularly. Some families 
live in one-story, Spanish-style houses that center ona 
courtyard. But in most cities, such houses are being 
rapidly replaced by high-rise apartments. 

Although Venezuela's middle class has grown, pover- 
ty remains a major problem. Housing is scarce, and 
many Venezuelans live in crowded squatter settlements 
on the outskirts of the cities. Most of these people are 
unskilled workers from rural areas. Many of them build 
and live in small shacks called ranchos. Thousands of 
ranchos cover large areas in and around many cities. 

Since the 1960's, the Venezuelan government has car- 
ried out massive programs to improve the living condi- 
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WORLD BOOK photo by Milt and Joan Mann 
The Venezuelan Capitol in Caracas houses the National Con- 
gress. This view of the Capitol shows part of its large courtyard. 
The building was completed in 1872. 





Venezuela's state flag, used 
by the government, was adopt- 
ed in 1954. The national flag 
omits the coat of arms. 


Coat of arms. The running 
horse symbolizes liberty; the 
wheat sheaf, unity; and the 
swords, independence. 
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Venezuela lies on the north coast of South America along the 
Caribbean Sea. It borders Colombia, Brazil, and Guyana. 
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tions of the poor. For example, it has furnished building 
materials, electricity, water, and sewerage facilities for 
some rancho dwellers. In addition, large public housing 
units have been built in many cities. The government 
also has taken steps to improve rural life so that people 
will stay on farms rather than move to the already 
crowded cities. In many rural areas, for example, the 
government has built paved roads, extended electrical 
service, and set up educational and health facilities. 

Food. Traditional Venezuelan foods include black 
beans, a type of banana called p/antains, and rice, which 
are usually eaten with beef, pork, poultry, or fish. The 
traditional bread is a round corn-meal cake called arepa. 
However, Venezuelans also buy prepared foods in su- 
permarkets and commonly eat wheat bread. 

The national dish of Venezuela is the ha/laca, which is 
served mainly at Christmas. Hallacas consist of corn- 
meal dough filled with a variety of foods and cooked in 
wrappers made of a type of banana leaf. 

Recreation. Baseball and soccer are the most popu- 
lar spectator sports in Venezuela. Professional teams 
play before large crowds in city stadiums. Several cities 
have bullfights, but they do not attract as many people 
as competitive sports events do. 

Venezuelans enjoy music and dancing. Popular 
dances include the exciting, rhythmic sa/sa and such 
fast, lively Caribbean dances as the merengue and 
guaracha. The national folk dance of Venezuela is the 
joropo. This stamping dance is performed to the music 
of cuatros (four-stringed guitars), the harp, and maracas 
(rattles made of gourds). Rock music is also popular 
among young Venezuelans. 

Religion. Roman Catholicism has long been the tradi- 
tional religion in Venezuela, and most people are bap- 
tized Catholics. But it is not an official religion, and the 
Constitution guarantees freedom of worship. 

Education. Most Venezuelans 15 years of age or old- 
er can read and write. For the country’s literacy rate, see 
Literacy (table). 

Venezuelan law requires all children from ages 7 
through 13 to attend school. Venezuelans can receive a 
free public education from kindergarten through univer- 
sity graduate school. The country has 10 public and 5 
private universities. The largest and most important is 
the Central University of Venezuela, a public university 
in Caracas. It has about 45,000 students. 

The arts. Several Venezuelan writers and artists have 
won international fame. The novelist Teresa de la Parra 
and the poet Andrés Eloy Blanco were among the most 
important writers of the 1900's. But probably the best- 
known writer was Romulo Gallegos, who also served as 
president of the country in 1948. Gallegos portrayed the 
distinctive character of different regions of Venezuela in 
such novels as Doha Barbara (1929), Canaima (1935), and 
Pobre Negro (1937). Leading artists have included the ab- 
stract painters Alejandro Otero and Jesus Soto. 

Venezuela also has produced some spectacular mod- 
ern architecture. Outstanding examples can be found on 
the campus of the Central University of Venezuela, 
where boldly designed buildings have been integrated 
with imaginative murals and sculptures. 


Land regions 


Venezuela has four major land regions. They are (1) 
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Crowded squatter settlements cover large areas in and 
around many Venezuelan cities. In Caracas, almost a third of the 
people live in ranchos (small shacks) like those shown here. 
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“WORLD BOOK Bhat by Milt and Joan Mann 
A sunny sidewalk cafe provides a pleasant place to relax in 
Caracas. The cafe is on a street in the Sabana Grande, the name 
of one of the city’s main shopping and business districts. 
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WORLD BOOK photo by Milt and Joan Mann 
A rodeo, held near the city of Barinas, attracts many young Ven- 
ezuelans. Barinas is the capital of the state of Barinas, a cattle- 


raising area in the western part of the country. 
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the Maracaibo Basin, (2) the Andean Highlands, (3) the 
Llanos, and (4) the Guiana Highlands. 

The Maracaibo Basin lies in northwestern Vene- 
ruela and consists of Lake Maracaibo and the lowlands 
around it. Lake Maracaibo is the largest lake in South 
America. It covers 5,217 square miles (13,512 square 
kilometers). The continent's largest known petroleum 
deposits lie in the Maracaibo Basin. 

The Andean Highlands begin southwest of the Mar- 
acaibo Basin and extend across northern Venezuela. 
Most of Venezuela’s people live in this region. The re- 
gion has three sections. They are, from west to east: (1) 
the Mérida Range, (2) the Central Highlands, and (3) the 
Northeastern Highlands. 

The Mérida Range consists of mountain ranges and 
high plateaus. Pico Bolivar, the highest point in Venez- 
uela, rises 16,411 feet (5,002 meters) above sea level. 

The Central Highlands consist of two parallel moun- 
tain ranges along the Caribbean coast. Fertile valleys lie 
between the mountain ranges. The Central Highlands 
have more people and more industries than any other 
area in Venezuela. 

The Northeastern Highlands consist of low mountains 
and hilly land. A famous natural feature of this area is the 
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The Andean Highlands begin southwest of the Maracaibo 
Basin and extend across northern Venezuela. Many small farms 
and towns lie in the mountains. This farmer is tending carrots. 


Cave of the Guacharo, near the town of Caripe. Thou- 
sands of large birds called gudécharos live in the cave. 
These birds are found only in northern South America 
and chiefly in this cave. 

The Llanos lie between the Andean Highlands and 
the Guiana Highlands. The Orinoco River, which begins 
in the Guiana Highlands, flows from west to east along 
the southern border of the Llanos. The river and its trib- 
utaries drain most of Venezuela. The Orinoco extends 
1,284 miles (2,066 kilometers) and is the longest river in 
the country. 

Large cattle ranches cover much of the Llanos. The 
cowhands on these ranches are called //aneros. The 
Llanos also have farmland. But the region has a long dry 
season, and irrigation is needed to grow such crops as 
rice and sesame. Important oil fields lie in the eastern 
part of the Llanos. 

The Guiana Highlands rise south of the Llanos and 
cover nearly half of Venezuela. Swift-flowing rivers have 
deeply eroded the region's high plateaus. Angel Falls, 
the world’s highest waterfall, plunges 3,212 feet (979 me- 
ters) in the Guiana Highlands. Tropical forests cover 
much of the southern part of the region. See South 
America (picture: Spectacular Angel Falls). 

Scattered tribes of Indians live in the Guiana High- 
lands, but many areas have no inhabitants. The region 
has valuable deposits of bauxite, iron ore, and gold. 
Some of the rivers near Ciudad Guayana have been 
dammed and provide large amounts of electricity. 


Climate 


Venezuela lies entirely within the tropics. But the aver- 
age temperatures vary throughout the country, depend- 
ing chiefly on altitude. Lowland areas are warm all year. 
The highest average annual temperature, 83 °F (28 °C), 
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occurs in the central part of the Llanos and in the north- 
ern Maracaibo Basin. At higher elevations, the weather 


_ is much cooler. In the Andean Highlands at Mérida, the 
_ annual temperature averages 67 °F (19 °C). 


The amount of rainfall also varies greatly in different 


_ parts of Venezuela. Annual rainfall averages about 120 


inches (305 centimeters) in the Perija Mountains, which 
are west of Lake Maracaibo, and in the southern Guiana 


_ Highlands. In contrast, much of the Caribbean coast is 


dry, and some areas receive only 16 inches (41 centime- 


_ ters) of rainfall yearly. Most of the rest of the country has 


alternate wet and dry seasons. In the eastern Llanos, an- 
nual rainfall averages about 40 inches (100 centimeters). 


Economy 


Venezuelans have a high standard of living in relation 


to the rest of Latin America. This is due mainly to the 


country’s large petroleum production. But Venezuela's 


_ wealth is not distributed evenly among the people, and 


poverty and unemployment are major problems in 
some areas. Another difficulty is the economic instability 
created by changes in the price of petroleum. 

Natural resources. Petroleum is Venezuela’s most 
important natural resource. The most productive oil 
fields lie in the Maracaibo Basin and in the eastern 
Llanos. Large amounts of natural gas occur in the oil 
fields. Venezuela also has huge deposits of bauxite, coal, 
diamonds, gold, gypsum, and phosphate rock. The Guri 
Dam on the Caroni River in the Guiana Highlands is one 
of the world’s largest dams. 

Service industries employ about 60 percent of Ven- 
ezuela’s workers. Service industries include such eco- 
nomic activities as education and health care, wholesale 
and retail trade, and the operation of hotels and trans- 
portation companies. Tourism is an important source of 
income for several service industries in Venezuela. An- 
other major service activity in the country is the whole- 
sale trade of food and mineral products. 

The petroleum industry provides about 75 percent 
of Venezuela's earnings from exports. Venezuela is one 
of the world’s largest exporters of petroleum. Much of 
the oil it exports goes to the United States and Canada. 
Venezuela's petroleum industry is highly mechanized. 

Commercial production of petroleum began in 
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The Llanos consist of gently 
sloping plains that stretch 
across central Venezuela. The 
region has many large ranch- 
es, shown here, on which 
cowhands called //aneros 
herd cattle on horseback. 
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Venezuela in 1917, but the industry did not begin to 
boom until the 1920's. Foreign firms, especially U.S. 
companies, produced and marketed the oil. They shared 
the profits with the Venezuelan government. The 
Venezuelan government gradually bought out the for- 
eign oil companies in the country, and it nationalized 
(took control of) the entire petroleum industry by 1976. 
But in 1996, Venezuela began to allow private oil compa- 
nies to produce petroleum from the country’s oil fields. 
At that time, Venezuela also started to permit private 
companies to invest in joint ventures with the state- 
owned oil and petrochemical industries. 

Manufacturing has grown rapidly in Venezuela since 
1970. About 30 percent of the country’s workers are em- 
ployed in manufacturing. Petroleum processing is the 
leading manufacturing activity. Venezuela's petroleum 
refineries produce large amounts of fuels and petro- 
chemicals. Maracaibo is the country’s leading center of 
petroleum refining. Other manufactured products in- 
clude aluminum, cement, pig iron, processed foods, 
steel, and textiles. Ciudad Guayana is a major producer 
of aluminum and steel. A variety of products are made in 
Caracas, Barquisimeto, and Valencia. 

Agriculture. About 10 percent of Venezuela’s work- 
ers are farmers. The main crops include bananas, coffee, 
corn, oranges, and rice. Farmers also raise beef and 
dairy cattle, and poultry. More than half of the farms 
cover fewer than 50 acres (20 hectares) each. But large 
farms and ranches raise most of Venezuela's commer- 
cial farm products. 

Most Venezuelan farms are operated by their owners, 
though a small percentage of them are rented. Some 
Venezuelans farm land that they do not own or rent. 
Most of these people live in isolated areas where they 
cultivate small plots called conucos. They produce only 
enough food to support themselves. During the 1960's, 
the government began programs that provided farm- 
land for many landless rural families. 

Mining. Natural gas ranks second to petroleum 
among Venezuela's leading mineral products. Other im- 
portant mineral products in the country include bauxite, 
coal, diamonds, gold, iron ore, and phosphate rock. 

Foreign trade. Petroleum and petroleum products 
and aluminum are Venezuela's leading exports. The 
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lrorm-ore mining is one of Venezuela's major industries. Cerro 
Bolivar, shown here, and other mountains of high-grade ore lie 


in the Guiana Highlands of southern Venezuela. 





WORLD BOOK photo by Milt and Joan Mann 
Modem expressways link the major Venezuelan cities. This ex- 
pressway interchange in Caracas is popularly called the arafia, 
which is a Spanish word meaning spider 


WORLD BOOK photo by Milt and joan Mann 
The petroleum industry provides about 75 percent of Vene- 

zuela’s export earnings. Much of the oil comes from the Maracai- 
bo Basin. Many wells are in Lake Maracaibo, shown here. 


main imports include chemicals, industrial machinery, 
and transportation equipment. Venezuela's chief trading 
partners include the United States, Germany, and Japan. 

Transportation and communication. Modern high- 
ways link Caracas with other large cities in Venezuela, 
including Maracaibo, Valencia, and Ciudad Guayana. 
Most of the roads in rural areas are unpaved. The coun- 
try has few railroads. Maiquetia International Airport, 
which is near Caracas, is Venezuela's busiest airport The 
leading seaports are La Guaira, Maracaibo, and Puerto 
Cabello. 

Venezuela has an average of 1 radio for every 2 peo- 
ple and 1 television for every 6 people. About 60 daily 
newspapers are published in the country. 


History 


Many Indian tribes lived in what is now Venezuela be- 
fore European settlers arrived. The chief tribes belonged 
to two groups—the Carib and the Arawak. The Carib In- 
dians lived in the eastern part of Venezuela, and the 
Arawak Indians lived in the west. Both groups lived by 
farming, hunting, fishing, and gathering wild plants. Af- 
ter the Europeans arrived, large numbers of Indians 
died of diseases brought by the Europeans. Many others 
starved or were killed in warfare. 

European exploration and settlement. Christopher 
Columbus was the first European explorer to reach 
Venezuela. In 1498, he landed on the Paria Peninsula. In 
1498 and 1499, the Spanish explored most of the 
Caribbean coast of South America. Spanish settlers soon 
followed the explorers. 

During the early 1500's, the Spaniards came to Vene- 
zuela to collect pearls from oyster beds around the is- 
lands of Margarita and Cubagua. They called the area 
from the Araya Peninsula to Cape Codera the Pearl 
Coast. The Spanish also worked the extensive salt ponds 
on the Araya Peninsula. These ponds produced salt for 
several centuries. 

From 1528 to 1546, King Charles | of Spain leased 
Venezuela to a German banking group to pay off his 
debts to them. The Germans did little to advance the 
economy of the colony. 

By the 1700's, Venezuela was one of Spain's poorest 
South American colonies. To increase trade and devel- 
op the economy, Spain gave the Royal Guipuzcoana 
Company of Caracas, a private trading company, the 
right to control all trade in Venezuela. The company be- 
gan to operate in 1730. It expanded the colony's econo- 
my, which was based on cacao, indigo, and hides. But 
the colonists resented the company’s rigid control over 
trade. The firm eventually lost much of its power and 
went out of business in 1784. 

The struggle for independence. During the early 
1800's, Spain's South American colonies began to fight 
for independence. The chief leaders in the independ- 
ence movement included the Venezuelans Sim6n Boli- 
var, Francisco de Miranda, and Antonio José de Sucre. 
They and their followers fought for many years to free 
all of northern South America from Spanish rule. 

Venezuela was the first Spanish colony in South 
America to demand its independence. The colony de- 
clared its freedom on July 5, 1811, though Spanish 
forces still occupied much of the country. Venezuela did 


not become truly independent until 1821. That year, Boli- 

















var won a great victory against the Spanish at Carabobo 
(near Valencia), which ended Spanish rule in Venezuela. 
Meanwhile, in 1819, Bolivar had set up and become 
president of Gran Colombia, a republic that eventually 
included what are now Venezuela, Colombia, Ecuador, 
and Panama. Venezuela broke away from Gran Colom- 
bia in 1829 and drafted a separate constitution in 1830. 
General José Antonio Paez, a leader in Venezuela's inde- 
pendence movement, became the first president of the 
new Venezuelan republic in 1831. 

Rule by dictatorships. After achieving independ- 
ence, Venezuela had many periods of civil unrest. A se- 
ries of dictatorial caudi/los (leaders) ruled the country 
until the mid-1900’s. Two of these caudillos, Generals 
Antonio Guzman Blanco and Juan Vicente Gomez, great- 
ly influenced Venezuela's development. 

Guzman Blanco ruled Venezuela from 1870 to 1888. 
Before his rule, the country had been torn by civil wars 
and political instability. Guzman Blanco established or- 
der. He built roads and communication systems, and 
foreign firms began to invest in the country. 

Gémez ruled Venezuela from 1908 to 1935. He cruelly 
put down all opposition to his rule. During his adminis- 
tration, the petroleum industry began to develop. With 
the oil profits, Gomez paid off Venezuela's huge national 
debt and created a strong army. But he also used some 
of the profits for personal benefit. 

The road to democracy. After 1935, opposition to 
dictatorship increased greatly among the Venezuelan 
people. New, reformist political parties were organized. 
Leaders of a party called the Accion Democratica (AD), 
supported by the army, seized power in 1945. In 1947, 
the people elected ROmulo Gallegos of the AD as presi- 
dent. However, in 1948, the army overthrew him. Three 
military leaders jointly ruled Venezuela until 1950, when 
Marcos Pérez Jiménez became dictator. A revolt against 
Pérez Jiménez broke out in 1958, and he was forced into 
exile. Later that year, the voters elected Romulo Betan- 
court, a leader of the AD, as president. Since 1958, Vene- 
zuelan presidents have been democratically elected. 

Recent developments. !n the early 1980's, the world- 
wide demand for petroleum decreased, and so oil 
prices dropped. Venezuela’s economy, based chiefly on 
the export of oil, suffered greatly. Venezuela's govern- 
ment sought to reduce the country’s dependence on pe- 
troleum. It increased such other economic activities as 
the production of petrochemicals and of an easily 
stored fuel called liquefied petroleum gas. The alu- 
minum and steel industries were also developed. 

In 1989, Carlos Andrés Pérez, who had served as pres- 
ident from 1974 to 1979, again became president. Perez 
tried to open up the economy and cut government debt, 
but his economic plan led to a sharp increase in fuel and 
transportation costs as well as other problems. Hard- 
ships caused by his plan resulted in much social unrest. 
In 1992, military officers led by Hugo Chavez Frias tried 
to overthrow Pérez, but their attempt failed. In May 
1993, the Senate removed Pérez from office on charges 
of misuse of government funds. The Supreme Court of 
Justice convicted him on some of these charges in 1996. 

In 1993, Rafael Caldera was elected president. He had 
previously served as president from 1969 to 1974. In 
1993, he ran ona platform in which he promised to fight 
corruption and help the poor. Soon after Caldera took 
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office, the country suffered a severe banking crisis. The 
Caldera government then took steps to tighten control 
over the country’s banking system to ease the crisis. 

In 1998, Hugo Chavez, who led the failed coup against 
President Pérez in 1992, was elected president. Chavez 
promised to reform the nation’s political system. In a 
1999 referendum, Venezuela's voters approved a new 
constitution. In 2000, Chavez was reelected president. 

Chavez's attempts to increase his control of Venezue- 
la's state-run oil company led business and labor leaders 
to organize protests in April 2002 against his rule. Later 
that month, military leaders removed Chavez from of- 
fice, but they returned him to power two days later. 

Jennifer L McCoy 

Related articles in Wor/d Book include: 


Biographies 


Bolivar, Simon Sucre, Antonio José de 


Miranda, Francisco de 


Cities 
Barquisimeto Ciudad Bolivar 
Caracas Maracaibo 


Other related articles 


Lake Maracaibo 
Organization of 
the Petroleum 


Petroleum (map) 
Roosevelt, Theo- 
dore (Foreign 


Andes Mountains 
Angel Falls 
Caribbean Sea 


Cleveland, Grover Exporting Coun- policy) 
(Foreign affairs) tries Spanish Main 
Cuquenan Falls Orinoco River Yanomami Indians 
Outline 


I. Government 
A. National government 
B. Local government 


C. Armed forces 


li. People 
A. Ancestry D.Food G. Education 
B. Languages __ E. Recreation H. The arts 
C. Ways of life F. Religion 

ill, Land regions 
A. The Maracaibo Basin C. The Llanos 


B. The Andean Highlands 
IV. Climate 
V. Economy 
A. Natural resources F. Mining 
B. Service industries G. Foreign trade 
C. The petroleum industry H. Transportation and 
D. Manufacturing communication 
E. Agriculture 
Vi. History 


D. The Guiana Highlands 


Questions 


What is the most densely populated region of Venezuela? 

How did Venezuela get its name? 

Where in Venezuela are South America’s largest known petrole- 
um deposits? 

What is the ancestry of most Venezuelans? 

What are the L/anos? 

When did Venezuela become an independent country? 

What are Venezuela's main crops? 

Why did Venezuela’s economy suffer during the early 1980's? 

What is the religion of most Venezuelans? 

Who was the first European explorer to reach what is now 
Venezuela? 


Additional resources 


Haggerty, Richard A., ed. Venezuela: A Country Study. 4th ed. 
U.S. Government Printing Office, 1993. 

Heinrichs, Ann. Venezuela. Children’s Pr., 1997. Younger readers. 

Insight Guide: Venezuela. 3rd ed. Langenscheidt Pubs., 1999. 

Rudolph, Donna K. and G. A. Historical Dictionary of Venezuela. 2 
vols. 2nd ed. Scarecrow, 1995. 
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Venice occupies about 120 islands off the northeast coast of Italy. In Saint Mark's Square, the heart 
of the city, a bell tower called the Campanile, center, rises above the domed roof of the Basilica of 


Saint Mark. The Doges’ Palace stands next to the basilica. 


Venice, VEHN ihs, \taly (pop. 309,422), is one of the 
world's most famous and unusual cities. Venice lies on 
about 120 islands in the Adriatic Sea and has canals in- 
stead of streets. Its people use boats instead of automo- 
biles, buses, taxis, and trucks. Venice also includes part 
of the Italian mainland. 

Fine architecture and priceless works of art have long 
helped make Venice a major tourist center. The city also 
ranks as one of Italy's largest ports. Venice is the capital 
of Venetia (Veneto), one of the 20 political regions of 
Italy. The city’s name in Italian is Venezia. 

Venice lies at the north end of the Adriatic Sea, 24 
miles (4 kilometers) off the coast of Italy. For location, 
see Italy (political map). 

The city’s location on the Adriatic made it an impor- 
tant trading center as early as the A.D. 800s. Venice be- 
came a strong sea power and gradually built a colonial 
empire that extended throughout much of the eastern 
Mediterranean area. At the height of its power, Venice 
was known as the “Queen of the Adriatic.” 

Through the centuries, Venice lost much of its eco- 
nomic and political strength. But the city’s art treasures 
helped it keep its place as a cultural center of the world. 
Today, floods and polluted air and water threaten to 
slowly destroy the city. People from many parts of the 
world have joined various campaigns to save Venice. 

The city forms a governmental unit of Italy called a 
commune. The islands of Venice make up the historic 
center of the city. The modern industrial centers of Mar- 


ghera and Mestre on the mainjand are part of the com- 
mune of Venice. See Italy (Local government). 

A lagoon separates the islands of Venice from the 
mainland. A roadway over the lagoon carries traffic be- 
tween the mainland and two of the islands. Automo- 
biles, buses, and trains use terminals on those islands. 
More than 150 canals take the place of streets on all the 
islands of Venice, and boats provide transportation. 
Black, flat-bottomed boats called gondo/as once served 
as the chief means of transportation on the islands. 
Today, motorboats have replaced most of the gondolas 
(see Gondola). More than 400 bridges cross the canals 
and link the main islands of Venice. Narrow alleyways 
called ca//i run between the buildings on the islands. 

The Grand Canal, the city’s main canal, winds through 
the heart of Venice. Marble and stone palaces built be- 
tween the 1100's and 1800's stand along both sides of 
the Grand Canal. The Rialto Bridge crosses the canal in 
the heart of the city. Venice’s chief shopping district lies 
along the Merceria, a narrow street that runs from the 
Rialto Bridge to Saint Mark's Square. 

Saint Mark's Square is the center of activity in Venice. 
The Basilica of Saint Mark, on the east side of the 
square, ranks as one of the world’s outstanding exam- 
ples of Byzantine architecture (see Saint Mark, Basilica 
of). A bell tower called the Campanile stands nearby. 
Buildings in the Renaissance style of architecture rise 
along the other three sides of the square. Cafes in front 
of these buildings are favorite meeting places for tour- 

















ists and for residents of the city. The Doges’ Palace, just 
off the square, was built as a residence for early Venet- 
ian rulers called doges (see Doge). 

Priceless artworks may be seen in buildings through- 
out Venice. The Academy of Fine Arts has an outstand- 
ing collection of famous paintings, including works by 
such Venetian masters as Titian, Tintoretto, and Paolo 
Veronese. Hundreds of students attend Venice’s 
schools of architecture, art, and music. The University 
of Venice has about 15,000 students. 

Venice has few parks or gardens. But the Lido, a nar- 
row sandbar that borders the islands on the east, is one 
of Europe’s most popular beach resorts. 

Venice's location gives the city unique characteristics, 
but it has also caused serious problems. For example, 
during winter storms, floodwaters sweep through the 
islands, covering public squares and walkways and 
damaging buildings. The constant exposure to water is 
also weakening the foundations of Venice's buildings. 
In addition, air pollution is eroding the buildings, as 
well as many of the city’s outdoor art treasures. The is- 
lands of Venice were sinking an average of about ¢ inch 
(5 millimeters) yearly until the mid-1970’s. A number of 
scientists believe that the sinking resulted partly from 


the removal of underground water for use by industries. 


The Italian government restricted the use of water from 
the city’s underground wells. Water pressure then built 


City of Venice 


Venice, founded in A.D. 452, 
was built on islands in the 
Adriatic Sea. The small map 


at the right shows the city === Expressway 

boundary. The map below 

locates important historic 

and artistic sites of Venice. __. Streetor 
alleyway (calli) 


e Canal 


~ MADONNA 
4 DELL ORTO 


MARITIME 
STATION 
if 


Ned 
< rig ‘6 


ria 
\ S& 
/ i 























b+ 
SEBAST! 





City boundary 






Y Misencordia 


N 
Ce) 
) 
Nz 


Fave 


Venice 307 


up under the islands, and the city stopped sinking. 

The people of Venice's islands are continually affect- 
ed by the water that surrounds them. The water influ- 
ences their food and housing as well as their transporta- 
tion. For example, seafood is the main course of a 
typical Venetian lunch or dinner. Houses and other 
buildings do not stand on solid ground but on wooden 
piles (posts) driven into the mud. 

Almost all Venetians are Roman Catholics. Several 
annual events, in addition to religious holidays, attract 
large crowds to the city. One of these events, the Feast 
of the Redeemer, commemorates the end of a plague 
that struck Venice in 1575. During this all-night festival 
in July, musicians perform in lighted boats along the 
canals. A regatta (gondola race) is held each September. 

Since about 1950, thousands of Venetians have left 
the islands to live in the mainland communities of 
Marghera and Mestre. The majority of Venice's people 
now live in Mestre. Many people have moved off the is- 
lands because the mainland offers greater job opportu- 
nities and a lower cost of living. The modern apartment 
buildings in Marghera and Mestre also attract many 
Venetians. Most of the buildings on the islands were 
erected hundreds of years ago, and there is no room to 
build new housing. 

Economy. Tourism is the chief economic activity of 
the islands of Venice. About 3 million tourists a year visit 
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BullatyLomeo, Rapho Guillumette 


Canals take the place of streets in Venice, and boats are used 
for transportation. Most of the buildings that line the canals are 
hundreds of years old. Bridges link the city’s main islands. 


the historic center of the city. They make up an impor- 
tant market for goods produced by craftworkers who 
live on the various islands. The islands of Murano have 
won fame for fine crystal and glassware. Lace and em- 
broidered work come from Burano. 

The industrial and trade activities of Venice center in 
Marghera and Mestre. Factories in these communities 
produce aluminum, chemicals, coke, fertilizer, paint, pe- 
troleum products, steel, and other goods. Venice's port 
facilities are centered at Marghera. 

Industrial development in the mainland portion of 
Venice has created thousands of jobs for Venetians. But 
it has also been a major cause of the serious air and wa- 
ter pollution that threaten the city. 

History. The first settlers of Venice fled to the islands 
during the A.D. 400’s to escape barbarians who were in- 
vading Italy from northern Europe. The early Venetian 
economy was based on fishing and trading. The Vene- 
tians traveled along the Adriatic coasts in search of new 
markets. By the 800's, Venice was trading with Constan- 
tinople (now Istanbul) and cities on the Italian mainland 
and northern coast of Africa. Venice developed into a 
nearly independent city-state ruled by nobles. 

Venetian ships provided the transportation for the 
Fourth Crusade, which lasted from 1202 to 1204. The 
Venetians joined the crusaders in battle and conquered 
the Byzantine Empire, including Constantinople (see 
Crusades [The Fourth Crusadel). The growing strength 





of Venice led the city into a series of wars with Genoa, a 
rival sea power. Venice finally defeated Genoa in 1380 
and gained control over trade in the eastern Mediter- 
ranean Sea. Venice became one of the largest cities in 
Europe. It reached the height of its power in the 1400's, 
when its colonial empire included Crete, Cyprus, the 
Dalmatian coast (now part of Croatia), and part of north- 
eastern Italy. Venetian ships carried almost all the silks, 
spices, and other luxury items that reached Europe from 
Asia. Venice became a leading center of Renaissance art 
in the late 1400's and 1500's (see Renaissance). 

In the late 1400's, Christopher Columbus journeyed to 
America and Vasco da Gama discovered a sea route to 
India. The center of trade in Europe then shifted to the 
Atlantic Ocean, and Venice's power declined. The city 
gradually lost its eastern colonies to the Turks. 

In 1797, French forces led by Napoleon Bonaparte oc- 
cupied Venice. Napoleon divided what was left of the 
Venetian empire between France and Austria. The city it- 
self came under Austrian control. In 1866, Venice be- 
came part of the independent Kingdom of Italy. 

The industrialization of Marghera and Mestre began 
in the early 1900's. During World War II (1939-1945), Ger- 
man troops took over the city. Allied planes bombed the 
port at Marghera but spared Venice's islands. 

In 1966,-a disastrous flood that struck much of Italy 
caused millions of dollars in damage in Venice. The 
flood badly damaged or destroyed many of the city’s 
paintings and statues. International organizations and 
private citizens donated money to help the Italian gov- 
ernment pay the repair costs. After the flood, govern- 
ment committees and private researchers began studies 
on pollution control. In the late 1980's, the government 
approved billions of dollars for public-works projects to 
protect the city from flooding and from erosion caused 


by pollution. John A. Davis 
Related articles in World Book include: 
Bridge of Sighs Glass (The Middle Ages) 
Campanile Gondola 
Doge Italy (picture: Tourism) 
Europe (picture: Canals and World, History of the (picture: 
rivers) The Basilica of St. Mark) 


Venison. See Deer. 
Venizelos, véH nee ZEH laws, Eleutherios, £H /ehf 
THEH ryaws (1864-1936), was the dominant figure in 
Greek politics from 1910 to 1935. He served as prime 
minister of Greece six times between 1910 and 1933, and 
he helped Greece acquire many Aegean islands, Crete, 
and other territories. In opposition to Greek King Con- 
stantine I, Venizelos brought Greece into World War | in 
1917 on the side of the Allies (France, Britain, and Rus- 
sia). During the early 1920's, he helped prepare Greece 
for war against the Ottoman Empire. Greece lost this 
war in 1922. Venizelos also helped persuade the Greeks 
to establish a republic in 1924. He was born on Crete. 
See also Greece (George )). John A. Koumoulides 
Venom, VEHN uhm, is a poisonous substance pro- 
duced by many kinds of animals. These animals, which 
include certain species of snakes, bees, fish, marine 
snails, scorpions, and spiders, use venom to kill and di- 
gest prey. The poison is manufactured by a venom 
gland and is injected into the victim in various ways. 
Venom contains many toxic substances that act to- 
gether to poison a victim. These substances differ 





among the species of animals that produce venom. 


_ Some venoms include poisons that block the transmis- 








_ tool in the study of nerve function. 


sion of nerve impulses to muscle cells, causing numb- 


_ ness and paralysis. Certain substances in venom slow or 
stop the heart. Many venoms also break down the walls 


of blood capillaries, causing swelling and massive 
bleeding. Some venoms contain poisons that cause the 
victim's blood to clot. Others contain substances that 
prevent clotting. 

Animals that produce venom use various body parts 
to inject the poison into their victims. Snakes have fangs 
through which the poison passes into a victim's body. 
Many kinds of fish use sharp, bony spines to inject 
venom. Bees, hornets, and wasps have stingers for poi- 
soning their prey. Most kinds of spiders inject venom by 
biting a victim. Scorpions use stings on their tail to 
shoot venom into prey. 

Venom has many uses in the treatment of illness. For 


_ example, physicians use the venom of the Malayan pit 


viper to treat certain types of heart attacks. Cobra venom 
is used to relieve some cases of severe pain, and bee 


_ venom helps in the treatment of arthritis. Venoms are 


also used in biological research. For instance, venoms 
that block the transmission of nerve impulses serve as a 
Anthony T. Tu 
Related articles in World Book include: 


_ Bee (Sting) Snake (Fangs and venom 
_ Hornet glands) 
Scorpion Snakebite 
Wasp 





Ventilation supplies fresh air to indoor places and re- 


_moves stale air from these places. For people to feel 


comfortable, they need fresh air free from dust, soot, 
and odors. The air must not be too warm or too cool, 
and it must have the right amount of moisture. 

Even if the air in a room is fresh to begin with, impor- 
tant changes take place when people come into the 


room. The air becomes warmer because the human 
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body gives off heat. The amount of moisture in the air 
increases because of the water vapor given off as peo- 
ple breathe and perspire. Also, the air becomes stale be- 


_ Cause of perspiration and the oily matter given off from 
_ people's skins, noses, throats, and clothing. Smoking es- 


pecially makes the air stale. 
People remove the gas oxygen from the air they in- 


_ hale, and give off another gas, called carbon dioxide, to 
the air they exhale. Many people once thought that the 

| carbon dioxide gas breathed out was harmful to anyone 
| who breathed it in again. Although breathing increases 


the carbon dioxide and decreases the oxygen in a room, 


_ these changes are so slight that they have little or no ef- 
fect on a person's health. 


The more people there are in a room, or the harder 


_ they work, the faster the air becomes stale. Stale air 


must be removed and replaced with fresh air. If the air 
outside is fresh, simply opening a window and perhaps 
turning on a fan will ventilate the room. However, if the 
outside air is not fresh or the room is on the inside of a 
building, special equipment is needed to clean the air, 


_ cool or heat it, and remove or add moisture. This equip- 
ment is called air conditioning (see Air conditioning). 


James E. Hill 
See also Humidity; Air cleaner. 
Ventricle. See Heart. 
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AP Wide World 


Ventriloquist Edgar Bergen gained fame on radio and in the 
movies in the mid-1900's. He performed with his dummy Charlie 
McCarthy, above, who wore a tuxedo and had a monocle. 


Ventriloquismi is the illusion of making the voice ap- 
pear to come from somewhere other than its source. It 
takes long and steady practice to develop the ability to 
imitate near and distant sounds. The sounds are pro- 
duced in the usual method, but the lips are held as 
nearly motionless as possible. The tongue is drawn well 
back and only the tip is moved. A deep breath is taken in 
and exhaled very slowly. Sounds are modified, or 
changed, by the muscles of the throat and the palate. 
The ventriloquist often changes consonants to avoid 
moving the lips. For example, the letter p becomes a k, 
and 6 is quickly slurred into ag or k. Lack of facial ex- 
pression by the performer helps to fool the audience. 
The performer also constantly directs the attention of 
the audience to the place from which the sound is sup- 
posed to come. Theatrical ventriloquists often use a 
dummy or a puppet with whom they pretend to carry on 
a conversation (see Puppet [Dummies]. 

Ventriloquism is an ancient art. The Greeks thought it 
was the work of demons. They believed the voice came 
from the abdominal region. The word ventriloquism 
comes from the Latin venter, meaning belly, and /oqui, 
meaning fo speak. During the 1700's and 1800's, ventril- 
oquism emerged as a form of entertainment. Today, it is 
also recognized as an art. Don B. Wilmeth 
Ventris, VEHN trihs, Michael George Francis 
(1922-1956), a British architect, solved one of the great 
mysteries of archaeology. He deciphered Linear B, a sys- 
tem of writing used by the ancient Greeks about 3,500 
years ago. Inscriptions in Linear B were first found on 
clay tablets discovered at Knossos, Crete, about 1900. 
But all efforts to decipher them failed until Ventris, an 
amateur cryptographer, succeeded in 1953. He proved 
that Linear B was Greek written in the form of writing 
used by the Minoans, the people of ancient Crete. As a 
result, scholars changed their views about the early his- 
tory of ancient Greece. Ventris was born at Wheat- 
hampstead, England. See also Greece, Ancient (Begin- 
nings); Aegean civilization. 


310 Venturi, Robert 


Venturi, Robert (1925- |, is an American architect 
whose theories and designs helped establish post- 
modernism as an important architectural movement. 
Venturi discussed his theories in his influential book 
Complexity and Contradiction in Architecture (1966). 
Venturi advocated mixing symbols from classical archi- 
tecture, particularly Italian renaissance and Roman ar- 
chitecture with modern architectural forms and ideas 
from such vernacular (common) buildings as fire sta- 
tions. 

Venturi wrote that he wanted to achieve an architec- 
ture of “messy vitality.” Venturi wrote a second signifi- 





Venturi's Seattle Art Museum has an exterior of limestone. 
The windows at ground level are framed in red granite and col- 
orful terra-cotta tiles. The building opened in 1991. 


cant book, Learning from Las Vegas (1972), with Steven 
Izenour and Denise Scott Brown, Venturi’s wife. The 
book criticizes modern American architecture and 
urban planning through a favorable analysis of the spon- 
taneous commercial architecture of Las Vegas, Nev. 
Venturi was born in Philadelphia. He demonstrated 
his theories in two early designs in Philadelphia, the 
Vanna Venturi House (1963) and the Guild House (1965). 
Critics interpreted the designs as attacks on modern ar- 
chitecture, particularly the works of Frank Lloyd Wright 
and Mies Van der Rohe. His later projects include the 
Seattle Art Museum and the Sainsbury Wing of the Na- 
tional Gallery in London (both 1991). Dennis Domer 
See also Architecture (Architecture today). 
Venus, VEF nuhs, was a major goddess in Roman my- 
thology. She originally was a protector of gardens. Later, 
she took on the myths and qualities of Aphrodite, the 
goddess of fertility, love, and beauty in Greek mythol- 
ogy. Venus symbolized the creative force that sustains 
all life. Cupid, the Roman god of love, was her son. 
Venus was also mother of Aeneas, a Trojan ancestor 
of the legendary founders of Rome. The Romans wor- 
shiped her because of her association with the city's 
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early history. They believed the family of the ruler Julius 
Caesar descended from Venus through Aeneas. 

Venus was born full-grown from the foam of the 
Mediterranean Sea and came to land on the island of 
Cyprus. She married Vulcan, the lame and ugly black- 
smith god. Venus had a love affair with Mars, the god of 
war, and she also fell in love with Adonis, a mortal. 

Venus plays a part in a famous myth called the /udg- 
ment of Paris. Venus and the goddesses Juno and Mi- 
nerva all claimed a golden apple, a prize reserved for 
the most beautiful goddess. The god Jupiter ordered 
Paris, the son of King Priam of Troy, to choose the most 
beautiful of the three. Paris awarded the apple to Venus. 
In revenge, Juno and Minerva made certain that Troy 
was destroyed during the Trojan War. 

Venus has been a popular subject of painters and 
sculptors. Many works show her admiring herself in a 
mirror. Others portray the Judgment of Paris or show 
Venus with Mars or Adonis. E. N. Genovese 

See also Aphrodite; Adonis; Paris (in mythology); 
Venus de Milo; Vulcan; Painting (picture: Birth of 
Venus). 

Venus is known as the earth's “twin” because the two 
planets are so similar in size. The diameter of Venus is 
about 7,520 miles (12,100 kilometers), approximately 400 
miles (644 kilometers) smaller than that of the earth. No 
other planet comes nearer to the earth than Venus. At its 
closest approach, it is about 25.7 million miles (41.4 mil- 
lion kilometers) away. 

As seen from the earth, Venus is brighter than any 
other planet or even any star. At certain times of the 
year, Venus is the first planet or star that can be seen in 
the western sky in the evening. At other times, it is the 
last planet or star that can be seen in the eastern sky in 
the morning. When Venus is near its brightest point, it 
can be seen in daylight. 

Ancient astronomers called the object that appeared 
in the morning Phosphorus, and the object that ap- 
peared in the evening Hesperus (see Evening star). 
Later, they realized these objects were the same planet. 
They named Venus in honor of the Roman goddess of 
love and beauty. 

Orbit. Venus is closer to the sun than any other 
planet except Mercury. Its mean (average) distance from 
the sun is about 67.2 million miles (108.2 million kilome- 
ters), compared with about 93 million miles (150 million 
kilometers) for the earth and about 36 million miles (57.9 
million kilometers) for Mercury. 

Venus travels around the sun in a nearly circular 
orbit. The planet's distance from the sun varies from 
about 67.7 million miles (108.9 million kilometers) at its 
farthest point to about 66.8 million miles (107.5 million 
kilometers) at its closest point. The orbits of all the other 
planets are more elliptical (oval-shaped). Venus takes 
about 225 earth-days, or about 74+ months, to go around 
the sun once, compared with 365 days, or one year, for 
the earth. 

Phases. When viewed through a telescope, Venus 
can be seen going through “changes” in shape and size. 
These apparent changes are called phases, and they re- 
semble those of the moon. They result from different 
parts of Venus’ sunlit areas being visible from the earth 
at different times. 

As Venus and the earth travel around the sun, Venus 
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NASA 
Thick clouds of sulfuric acid cover Venus. Because visible 
light cannot penetrate the clouds, astronomers cannot see the 
planet's surface with even the most powerful optical telescopes. 


_ can be seen near the opposite side of the sun about 


every 584 days. At this point, almost all its sunlit area is 
visible. As Venus moves around the sun toward the 
earth, its sunlit area appears to decrease and its size 
seems to increase. After about 221 days, only half the 


| planet is visible. After another 71 days, Venus nears the 


, same side of the sun as the earth, and only a thin sunlit 


area can be seen. 

When Venus is moving toward the earth, the planet 
can be seen in the early evening. When moving away 
from the earth, Venus is visible in the early morning. 

Rotation. As Venus travels around the sun, it rotates 


' very slowly on its axis, an imaginary line drawn through 


$$ — EEE 


its center. Venus axis is not perpendicular (at an angle of 
90°) to the planet's path around the sun. The axis tilts at 
an angle of approximately 178° from the perpendicular 
position. For an illustration of the tilt of Venus, see 
Planet (The axes of the planets). Unlike the earth, Venus 
does not rotate in the same direction in which it travels 
around the sun. Rather, Venus rotates in the retrograde 
(opposite) direction and spins around once every 243 
earth-days. 

Surface and atmosphere. Although Venus is called 
the earth's “twin,” its surface conditions appear to be 
very different from those of the earth. Geologists have 
had difficulty learning about the surface of Venus be- 
cause the planet is always surrounded by thick clouds of 
sulfuric acid. They have used radar, radio astronomy 
equipment, and space probes to “explore” Venus. 

Until recently, much of what geologists knew about 
the surface of Venus came from ground-based radar ob- 
servations, the Soviet Union’s Venera space probes, and 
United States Pioneer probes. In 1990, the U.S. space 
probe Magellan began orbiting Venus, using radar to 
map the planets surface. 

The surface of Venus is extremely hot and dry. There 


_ is no liquid water on the planet's surface because the 


high temperature would cause any liquid to boil away. 
Venus has a variety of surface features, including 


NASA 
The surface of Venus was scanned with radar waves beamed 
from orbiting space probes to produce this image. The colors 
are based on photos taken by probes that landed on Venus. 


Venus at a glance 


Venus, shown in blue below, is the second 
closest planet to the sun. Astronomers some- 
times use the ancient symbol for Venus, right 








Q: 
q Tupit 

—) upiter 
O)- Mars 


| O- Earth 
SO Venus 
[O- Mercury ~ 
\ 


Distance from the sun: Shortest—66,800,000 mi. 
(107,500,000 km); Greatest—67,700,000 mi. (108,900,000 
km); Mean—67,230,000 mi. (108,200,000 km). 

Distance from the earth: Shortest—25,700,000 mi. 
(41,400,000 km); Greatest— 160,000,000 mi. (257,000,000 
km). 

Diameter: 7,521 mi. (12,104 km). 

Length of year: 225 earth-days. 

Rotation period: 243 earth-days. 

Temperature: 860 °F (460 °C). 

Atmosphere: Carbon dioxide, nitrogen, water vapor, ar- 
gon, carbon monoxide, neon, sulfur dioxide. 

Number of satellites: None. 


412 Venus 


Venus appears in the evening sky when moving toward the 
earth. It is in the morning sky after it has passed between the sun 
and the earth and begins moving away from the earth. 


level ground, mountains, canyons, and valleys. About 65 
percent of the surface is covered by flat, smooth plains. 
On these plains are thousands of volcanoes, ranging 
from about 0.5 to 150 miles (0.8 to 240 kilometers) in di- 
ameter. Six mountainous regions make up about 35 per- 
cent of the surface of Venus. One mountain range, 
called Maxwell, is about 7 miles (11.3 kilometers) high 
and about 540 miles (870 kilometers) long. It is the high- 
est feature on the planet. In an area called Beta Regio is 
a canyon that is 0.6 mile (1.0 kilometer) deep. 

There are also /mpact craters on the surface of Venus. 
Impact craters form when a planet and asteroid collide. 
The moon, Mars, and Mercury are covered with impact 
craters, but Venus has substantially fewer craters. The 
scarcity of impact craters on Venus has led geologists to 
conclude that the present surface is less than 1 billion 
years old. 








A number of surface features on Venus are unlike 
anything on the earth. For example, Venus has coronae 
(crowns), ringlike structures that range from about 95 to 
360 miles (155 to 580 kilometers) in diameter. Scientists 
believe that coronae form when hot material inside the 
planet rises to the surface. Also on Venus are tesserae 
(tiles), raised areas in which many ridges and valleys 
have formed in different directions. 

The atmosphere of Venus is heavier than that of any 
other planet. It consists primarily of carbon dioxide, with 
small amounts of nitrogen and water vapor. The planet's 
atmosphere also contains minute traces of argon, car- 
bon monoxide, neon, and sulfur dioxide. The atmas- 
pheric pressure (pressure exerted by the weight of the 
gases) on Venus is estimated at 1,323 pounds per square 
inch (9,122 kilopascals). This is about 90 times greater 
than the atmospheric pressure on the earth, which is 
about 14.7-pounds per square inch (101 kilopascals). 

Temperature. The temperature of the uppermost 
layer of Venus’s clouds averages about 55 °F (13 °C). 
However, the temperature of the planet's surface is 
about 860 °F (460 °C)—higher than that of any other plan- 
et and hotter than most ovens. 

The plants and animals that live on the earth could not 
live on the surface of Venus, because of the high tem- 
perature. Astronomers do not know whether any form 
of life exists on Venus, but they doubt that it does. 

Most astronomers believe that Venus's high surface 
temperature can be explained by what is known as the 
greenhouse effect. A greenhouse lets in radiant energy 
from the sun, but it prevents much of the heat from es- 
caping. The thick clouds and dense atmosphere of 
Venus work in much the same way. The sun’s radiant en- 
ergy readily filters into the planet's atmosphere. But the 
large droplets of sulfuric acid present in Venus’s 
clouds—and the great quantity of carbon dioxide in the 
atmosphere—seem to trap much of the solar energy at 
the planet's surface. 


NASA 


An impact crater on Venus 
measures about 23 miles (37 
kilometers) across the depres- 
sion in its center. A computer 
produced this image in 1991, 
using information froma 
radar scan by the U.S. space 
probe Magellan. 











suchiusetts Trnatituts f Technolsey 


NASA 


TOC ee As ry ~~ 
ah * L., 
Jom ta: 5. 

1 a ae 


- Y de ox 
ss =H 
bk 
% bh 
oe » 
¢ 
. } et. 


ugh ave 
a 
iy 


{met Mesearch Center 


Venus 313 


S. Gee men iL Survey 


- 


a . = 
age 

jaget > 
6 eee 


a2 


ae 


4°\ 
‘ + 
€ 
t 
+ 





U.S. Geological Survey 


This map of Venus is based on a radar survey taken by the U.S. Pioneer Venus 1 space probe. The radius scale, right, uses colors to 
indicate distances from the planet's center to the top of its surface features. Venus’ highest mountain range appears as a red mass at 


Mass and density. The mass of Venus is about four- 


| fifths that of the earth (see Mass). The force of gravity on 
/ Venus is slightly less than on the earth. For this reason, 


an object weighing 100 pounds on the earth would 


| weigh about 88 pounds on Venus. Venus is also slightly 


less dense than the earth (see Density). A portion of 


| Venus would weigh a little less than an equal-sized por- 


tion of the earth. 
Flights to Venus. Venus was the first planet to be ob- 


| served by a passing spacecraft. The unmanned U.S. 


spacecraft Mariner 2 passed within 21,600 miles (34,760 


\ kilometers) of Venus on Dec. 14, 1962, after traveling 


through space for more than 34 months. It measured 
various conditions on and near Venus. For example, in- 


| struments carried by the spacecraft measured the high 


temperatures of the planet. 

Two unmanned Soviet spacecraft “explored” Venus in 
1966. Venera 2 passed within 15,000 miles (24,000 kilo- 
meters) of the planet on February 27, and Venera 3 
crashed into Venus on March 1. 

In October 1967, spacecraft from both the United 
States and the Soviet Union reached Venus. On October 


18, the Soviet spacecraft Venera 4 dropped a capsule of 


instruments into Venus’ atmosphere by parachute. On 
October 19, the U.S. spacecraft Mariner 5 passed within 
2,480 miles (3,990 kilometers) of Venus. It did not detect 


| a magnetic field. Both probes reported large amounts of 


carbon dioxide in the planet's atmosphere. On Dec. 15, 
1970, the Soviet spacecraft Venera 7 landed on Venus. 


| 0 longitude and about 65° north latitude. It rises about 7 miles (11.3 kilometers) above the plains, which appear as blue areas. 


The U.S. planetary probe Mariner 10 flew near Venus on 
Feb. 5, 1974. The probe transmitted the first close-up 
photographs of the planet. 

On Oct. 22, 1975, the unmanned Soviet spacecraft 
Venera 9 landed on Venus and provided the first 
close-up photograph on the planet's surface. Three days 
later, another Soviet space vehicle, Venera 10, reached 
Venus. It photographed Venus’ surface, measured its at- 
mospheric pressure, and determined the composition 
of rocks on its surface. 

Four unmanned spacecraft reached Venus in Decem- 
ber 1978. The United States craft Pioneer Venus 1 began 
orbiting the planet on December 4. This craft transmit- 
ted radar images of Venus, produced a map of its sur- 
face, and measured temperatures at the top of the plan- 
et's clouds. On December 9, the U.S. Pioneer Venus 2 
entered the planet's atmosphere and measured its den- 
sity and chemical composition. On December 21, the 
Soviet craft Venera 12 landed on Venus. A second So- 
viet lander, Venera 11, reached the planet's surface four 
days later. Both probes sent back data on the lower at- 
mosphere of Venus. 

Two more Soviet spacecraft landed on Venus in 
1982— Venera 13 on March 1 and Venera 14 on March 5. 
Both probes transmitted photographs of Venus and ana- 
lyzed soil samples. Beginning in October 1983, two ad- 
ditional Soviet spacecraft mapped the region of Venus 
north of 30° north latitude using radar. Venera 15 fin- 
ished its mapping in July 1984; Venera 16, in April 1984. 


314 Venus de Milo 


The two probes provided clear images of features as 
small as 0.9 mile (1.5 kilometers) across. 

The U.S. spacecraft Magellan began orbiting Venus 
on Aug. 10, 1990. Radar images received from the Mag- 
ellan show details of features as small as 330 feet (100 
meters) across. james W. Head III 

See also Planet; Solar system; Space exploration. 


Additional resources 
Brimner, Larry D. Venus. Children’s Pr., 1998. Younger readers. 
Cattermole, Peter J., and Moore, Patrick. Atlas of Venus. Cam- 


bridge, 1997. 
Grinspoon, David H. Venus Revealed. Addison-Wesley, 1997. 


Venus de Milo, VEE nuhs duh MEE /oh, is a famous 
ancient Greek statue. The marble sculpture represents 
Aphrodite, the Greek goddess of love and beauty 
(Venus in Roman mythology). It stands 6 feet 8 inches 
(203 centimeters) tall. It was created by an unknown 
sculptor, perhaps about 130 B.C. The statue has broad 
hips and breasts in contrast to a fine-boned, serene 
head. Drapery seems to be slipping off her hips. 

The statue was named Venus de Milo (Venus of Milos) 
because a peasant found it on the Greek island of Milos 
in 1820. It was broken into two parts. Other fragments 
were found, including pieces of arms and a pedestal 
with an inscription. These later disappeared and have 
never been recovered. It was one of many statues of 
Aphrodite inspired by the Aphrodite of Knidos by the 
Greek sculptor Praxiteles (see Praxiteles). 

The Marquis de Riviere, French ambassador to 
Turkey, bought the statue. After it was repaired, he gave 
it to King Louis XVIII of France. Louis presented the stat- 
ue to the Louvre museum in Paris, where it is now exhib- 
ited. Marjorie S. Venit 

See also Paris (picture: The Venus de Milo). 
Venus’s-flytrap, VEE nuhs sihz, is a plant found in 
a small area of the coastal regions of North and South 
Carolina. It is also called Dionaea (pronounced py uh 
NEE uh) This plant traps 
insects in its leaves and 
digests them. Because 
of this habit it is called a 
carnivorous (meat-eating) 
plant. Venus’s-flytrap 
grows in bogs where the 
soils lack nitrogen. The 
insects provide nitrogen 
in the plant's diet. The 
plant grows best ina 
damp atmosphere but 
needs sunshine. 

Venus s-flytrap grows 
about 1 foot (30 centime- 
ters) high. It bears a clus- 
ter of small, white blossoms at the top of the flower 
stalk. The blossoms rise from a tuft of oddly shaped 
leaves. The leaves have two parts—a lower bladelike 
portion and an upper part with two lobes hinged to a 
rib. The surface of each lobe has three sensitive hairlike 
parts, and the edges of each lobe are fringed with sharp 
bristles. When an insect lights on one of the hairlike 
parts, the two lobes close like a trap and hold the insect 
inside. The soft parts of the insect are digested by a fluid 
that is secreted by special glands of the leaf. After the 





Runk/Schoenberger from Grant Heilman 


Venus's-flytrap 


plant has taken in the food, the trap opens, and the leaf 
is in position to capture another victim. When a leaf has 
caught several insects, it withers and dies. 

Norman L. Christensen, Jr. 

Scientific classification. The Venus's-flytrap is in the family 
Droseraceae. Its scientific name is Dionaea muscipula. 
Veracruz, VéHR uh KROOZ (pop. 457,119), is the chief 
port of Mexico. Its official name is Veracruz Llave (pro- 
nounced YAH vay! The city overlooks a harbor on the 
Gulf of Mexico, 200 miles (320 kilometers) east of Mexi- 
co City. Its products include chocolate, cigars, shoes, 
and textiles. Veracruz is a railroad center. The city is the 
site of the fortress of San Juan de Ulda, built by the 
Spanish in the 1500’s. For the location of Veracruz, see 
Mexico (political map). 

Hernando Cortés founded Veracruz in 1519 (see 
Cortés, Hernando). The city was the first Spanish settle- 
ment in Mexico. United States Marines occupied Ver- 
acruz for a time in 1914, after a dispute with Mexico over 
the arrest of some U.S. sailors. Roderic A. Camp 
Verb is a part of speech that expresses an action ora 
state of being. A verb may consist of one word, such as 
send, or a group of words, such as has been sending. 
Verbs occupy characteristic positions in a sentence. For 
example, only a verb makes sense in the blank spaces in 
the following sentences: 


She the letter. (sent, began) 
He my father. (is, answered) 
Did they ? (go, begin) 


Some words, such as theftand /oneliness, express an 
action or a state of being but are not verbs. These words 
are nouns. They cannot be used in the verb position of a 
sentence. In addition, they do not possess other features 
of verbs called formal characteristics. 

Formal characteristics of verbs can be illustrated by — 
the forms of the verb fa// These forms are fall, falls, fell 
fallen, and falling. Fallis the base form, or infinitive, with 
or without the preceding particle to. Fa//is also the form 
of the first and second person singular and plural, as in 
! fall, you fall, we fall. Falls is the form of the third person 
singular, used with a noun or a pronoun subject. Fe//is 
the past tense form. Fa//en is the past participle. It is 
used after an auxiliary verb, such as be and its forms 
(am, is, are, was, and were) It is used alone when the 
verb is used as a modifier, as in Fallen /eaves covered it 
Falling is the present participle, used as a modifier, as in 
The falling snow blinded him, and after forms of be, as 
in He was falling. 

Auxiliary verbs, such as do, be, and have, serve a 
double function. They may be used as independent 
verbs (He has it He did his homework) or as auxiliary 
verbs (She has tried it. She did not finish her report) 

Modal verbs, such as can, may, should, might, and 
must do not have the same characteristics as other 
verbs. They cannot be preceded by to. They cannot fol- 
low other verbs (We cannot say She will can do it) They 
are usually followed by the base form of a verb, as in 
John can go, but Peter must stay. 

Regular and irregular verbs are classified accord- 
ing to the way they form the past tense and past partici- 
ple. A verb’s base form, past tense form, and past par- 
ticiple are called its principal parts. 

Most English verbs are regular. The past tense form 
and the past participle of a regular verb are created by 














adding -ed to the base form, as in happen, happened, 
happened. The principal parts of all verbs of recent ori- 
gin are formed by adding -ed to the base form, as in 
computerize, computerized, computerized. 

Irregular verbs change in other ways to form the past 
tense and past participle. One kind of irregular verb 
changes in the past tense and then keeps that same 
form in the past participle. Examples include feed, fed, 
| fed;and win, won, won. Another kind adds an -n or -en 
| to the base form or to the past tense form to make the 
| past participle. Examples include know, knew, known; 
and speak, spoke, spoken. Other verbs have irregular 
changes in spelling for each principal part, as in s/ay, 
slew, sfain. Still others use the same form for all princi- 
pal parts. They include cost, cut, set, and shut. These 
verbs are called invariables. 

A large group of irregular verbs shows a change of 
, vowel in both the past tense and past participle: begin, 
began, begun; swim, swam, swum. Through usage, 
many verbs of this type are gradually changing into reg- 
ular verbs with -ed endings. For example, the verb strive 

has the irregular forms strive, strove, striven and also 
_ has the regular forms strive, strived, strived. 

Transitive and intransitive verbs. Verbs may be 
classified as either transitive or intransitive. A transitive 
verb has an object, as in He found the money. The object 
of found is money. An intransitive verb has no object, as 
in She is speaking. Many verbs may be transitive in one 
sentence and intransitive in another. For example, The 
chorus sang a popular song (transitive); The chorus sang 
weil (intransitive). Also, The chef is cooking the potatoes 
(transitive), The potatoes are cooking (intransitive). 

Linking, or copulative, verbs occur in two general 
structures. In one, the verb is followed by an adjective, 
as in He is good or It smelled good. Verbs such as 
seemed, looked, tasted, smelled, became, sounded, 
turned, and various others can be used as linking verbs. 
In the other linking-verb structure, a noun following the 
verb refers to the subject, as in She is my mother; He be- 
came mayor; and She seemed an interesting person. 

Finite and nonfinite verbs. A finite verb, together 
with a subject, can form a grammatically complete sen- 
tence: She drives; She is driving. A nonfinite verb, or ver- 
bal, is derived from a verb but acts as another part of 
speech. There are three forms of verbals: gerunds, par- 
ticiples, and infinitives. A gerund is used as a noun: 
Swimming /s fun. Participles serve as adjectives: Susan 
held the winning ticket Infinitives can be used as nouns, 
| adjectives, or adverbs. In the sentence Jo run a mile is 
| difficult, the infinitive to run serves as a noun. In the sen- 
| tence / have reading to do, the infinitive to do is used as 
an adjective. In Alice practiced to become a better 
_ singer, the infinitive to become serves as an adverb. 
| Multiple-word verbs. In English, many verbs have 
| the form of two (or sometimes three) words, of which 
_ the first word is a verb and the second word is an ad- 
| verb (sometimes called a particle). For example, the two- 
_ word verb phone up is similar in meaning to the verb 
| telephone: Mary phoned her up and told her the good 
} newsand Marytelephoned her and told her the good 
| news. See Adverb. Susan M. Gass 
Related articles in World Book include: 


| Conjuga- Inflection == Number Person 
tion Mood Participle Sentence 


Tense 
Voice 
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Verbena, ver BE nuh, is the name of a large group of 
plants, almost all of which are native to North America 
and South America. Most wild verbenas grow in tropi- 
cal and subtropical regions. A species native to Europe 
was once thought to be an effective remedy for block- 
ages in the bladder and bowel, vision disorders, and 
many other ailments. Only a few species of verbenas are 
cultivated. 

Most wild verbenas have spikes of small flowers that 





WORLD BOOK illustration by Lorraine Epstein 


The garden verbena produces clusters of blossoms ona slen- 
der stem. The blossoms may be red, pink, or other colors. 


are not very showy. These verbenas are frequently 
called vervains. Cultivated verbenas have clusters of 
showy flowers in a great variety of colors, including 
pink, red, white, and purple. The flowers of all verbenas 
have a tubelike shape, and they flare into five petals at 
the tip. 

Wild verbenas grow in prairies and meadows. They 
are also found along roads as weeds. Cultivated verbena 
plants are usually started from seed indoors and are lat- 
er transplanted outdoors. They may also be started from 
cuttings. 

Scientific classification. Verbenas belong to the vervain 


family, Verbenaceae. The most commonly cultivated variety is 
Verbena hybrida. 


Vercheres, vehr SHAIR, Marie Madeleine Jarret 
de (1678-1747), was a French-Canadian heroine who led 
the defense of a fort against an Indian attack. Madeleine 
de Vercheres, as she was called, was only 14 years old 
at the time. The fort stood on her father’s land at Ver- 
chéres, her birthplace, in what is now the province of 
Quebec. 

On Oct. 22, 1692, about 50 Iroquois Indians attacked 
Vercheéres and seized about 20 settlers. Madeleine nar- 
rowly escaped capture and ran to the fort, where she or- 
ganized the defense. Her parents were away, and only 
one soldier was present. Madeleine held off the Indians 
with the help of the soldier and some women and chil- 
dren. She fired a cannon shot that frightened the Indi- 
ans. It also alerted nearby forts, and the alarm signal was 
passed along, fort by fort, as far as Montreal, about 20 
miles (32 kilometers) away. About 100 soldiers came 


Donna M. Eggers Ware 
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from Montreal, but when they reached Vercheres, the 
Indians had fled. Andre Vachon 

Verdi, VA/R dee, Giuseppe, joo ZEHP peh (1813- 
1901), was an Italian composer of operas. His works are 
performed more often today than those of any other 
opera composer. Between 1851 and 1871, Verdi pro- 
duced a remarkable series of masterpieces, including 
Rigoletto (1851), // Trovatore (1853), La Traviata (1853), 
The Sicilian Vespers (1855), Simon Boccanegra (1857, re- 
vised 1881), A Masked Ball (1859), La Forza del Destino 
(1862), Don Carlos (1867), and Aida (1871). Verdi wrote 26 
operas. He composed all to Italian /ibrettos (texts) except 
the Sicilian Vespers and Don Carlos, which he wrote to 
French librettos. 

Verdi gained fame for his mastery of theatrical effect 
and for the stirring melodic quality of his operas. He 
took several of his plots from the plays of such great 
dramatists as Victor Hugo, Friedrich Schiller, and Wil- 
liam Shakespeare. Verdi wrote many melodies for solo- 
ists and small groups of singers. His operatic choruses 
remain familiar throughout the world. 

Verdi, a fiery Italian patriot, became a symbol of Italy's 
struggle for independence from Austria during the mid- 
1800's. He had frequent conflicts with Austrian authori- 


ties, who felt that his operas encouraged Italian national- 


ism. Much of the music of his early operas, particularly 
of Nabucco (1842) and / Lombardi (1843), became identi- 
fied with the Italian nationalist movement. 

Verdi was born in Le Roncole, near Parma. He studied 
music as a boy in Busseto, a nearby town. He tried to 
enter the Milan Conservatory in 1832 but was rejected 
because he was too old and lacked sufficient formal 
training. Verdi began taking private music lessons in 
Milan. 

In 1839, Verdi's first opera, Oberto, was a success at 
its premiere at La Scala, the leading opera house in 
Milan. Between 1838 and 1840, his first wife and two 
small children died. The grief-stricken composer fin- 
ished a comic opera, Un Giorno di Regno, which was a 
failure when presented in 1840. But his third opera, Na- 
bucco (1842), made him the foremost Italian composer 
of his time. After completing Aida in 1871, Verdi appar- 
ently decided to end his career because of illness and 
age. During the next 16 years, his only important compo- 
sition was a Requiem Mass (1874), written in memory of 
the Italian author Alessandro Manzoni. 

Verdi returned to opera composing in the mid-1880's 
through the urging of his friend Arrigo Boito, a noted 
Italian poet and composer. Boito contributed librettos 
for Verdi's Otello (1887) and Falstaff (1893). Many critics 
have called Otello Verdi's greatest tragic opera, and 
some consider it the greatest of all Italian operas. Fa/- 
staff was only Verdi's second comic opera, but it ranks 
as one of the greatest comic operas ever written. 

Verdi's only works after Fa/staff were four beautiful 
religious compositions for voices called Quattro Pezzi 
Sacri (1898). A period of national mourning was declared 
in Italy following Verdi's death. The Complete Operas of 
Verdi (1970) by Charles Osborne analyzes the historical, 
literary, and musical elements of the operas composed 
by Verdi. Charles H. Webh 

See also Opera (Giuseppe Verdi); Boito, Arrigo. 
Verdin, VUR duhn, is a small, yellow-headed bird that 
lives in the arid portions of the southwestern United 





M P.L. Fogden, Bruce Coleman Inc. 


The verdin builds its nest of twigs in a thorny tree. The scratchy 
thorns protect the eggs and young birds from enemies. 


States and of Mexico. It is about 44 inches (11 centime- 
ters) long. Its body is ash-colored and the breast is 
lighter. The nest is ball-shaped with a small entrance on 
the side. It is made of twigs and built in a thorny tree. It 
protects the bird from enemies and harsh weather. The 
female typically lays four or five eggs, which are green- 
ish-blue with brown specks. Verdins often raise a new 
family twice during a breeding season. The birds prima- 
rily feed on insects and spiders. They also sometimes 
eat fruit and flower nectar. 


Scientific classification. The verdin is in the subfamily 
Polioptilinae of the family Certhiidae. Its scientific name is Auri- 
parus flaviceps. Glenn E. Walsberg 


Verdun, vair DUHN or vur DUHMN, Battles of. Ver- 
dun, one of the oldest cities of France, has been a battle- 
ground since Attila the Hun ravaged it in A.D. 450. This 
city on the Meuse River in northern France is about 50 
miles (80 kilometers) from the German border. It has 
often played a key role in resisting enemy invasion. 

The most famous battle occurred during World War |. 
On Feb. 21, 1916, German troops launched a surprise at- 
tack. The Germans believed that the French would de- 
fend Verdun to the last person. Germany hoped that 
French losses would be so great that France would drop 
out of the war. Even if France continued to fight, the 
Germans thought that French forces would be too weak 
to fight effectively. The French, led by General Henri 
Petain, defended the area stubbornly. After 11 months, 
the Germans withdrew, and the French hailed Pétain as 
a hero (see Pétain, Henri P.). During World War II, Ger- 
man forces easily captured Verdun in 1940, and U.S. 
forces recaptured it in 1944. Stefan T. Possony 
Verdun, vair DUHN or vur DUHN, Treaty of, divided 
Charlemagne’s empire into three parts. Charlemagne’s 
grandsons fought over control of the empire after their 
father died in 840, and finally signed the treaty in 843. 
Charles the Bald received most of what is now France. 
Louis the German took almost all the land east of the 
Rhine, which became modern Germany. Lothair kept the 
title of emperor, and ruled a strip of land in the middle, 
from the North Sea to central Italy. As a result of the 
treaty, the lands that became France and Germany were 











divided. The section in between remained a battle- 
ground for a thousand years. Italy soon fell away from 
Lothair’s kingdom. In later years, part of his kingdom be- 
came known as Lotharingia, or, later, Lorraine. The parti- 
tion agreed upon at Verdun marked the end of the polit- 
ical unity of the Christian countries of Western Europe. 

Edwin J. Westermann 
Vérendrye, Sieur de la. See La Vérendrye, Sieur 
de. 

Verga, VAYR gah, Giovanni, joh VAHN nee (1840- 
1922), was an Italian novelist, playwright, and short-story 
writer. His style—objective, matter-of-fact, and imper- 
sonal, yet highly effective—influenced many later Italian 
writers. 

Verga was born in Catania, Sicily, and his best work 
deals with Sicily and the poverty of its people. In The 
House by the Medlar Tree (1881), Verga described the 
struggle of a fishing family to keep their home and in- 
tegrity despite tragedy and disaster. Verga planned it as 
the first of five novels describing people's unsuccessful 
efforts to improve their lives. The project ended with the 
second novel, Mastro Don Gesualdo (1889). 

Verga's literary success began in 1866 with the publi- 
cation of the first of several romantic novels of middle- 
class life. He also wrote several short stories set in Sicily. 
His collection Life in the Fields (1880) includes “Caval- 
leria rusticana.” This tale became the basis of an opera 
by Pietro Mascagni. 
Vergil. See Virgil. 
Verlaine, vair LEN, Paul (1844-1896), was a French 
poet who became a leader of the poetic movement 
called symbolism. His poem “On the Nature of Poetry” 
(written 1871-1873) defines the technical innovations he 
made famous. They include lines of odd-numbered syl- 
lables, vagueness of imagery, the mixture of literary and 
colloquial vocabulary, and the quest for pure musicality 
in poetry. 

Verlaine’s volume of verse Fétes galantes (1869) both 
celebrates and satirizes the sentimental paintings of An- 
toine Watteau, a French artist of the 1700s. Verlaine’s re- 
markable ability to evoke delicate emotional states came 
to perfection in Songs Without Words (1874). His bio- 
graphical and critical study Accursed Poets (1884) 
helped establish the reputations of several French poets. 

Verlaine was born in Metz, France. In the early 1870s, 
he became involved in a stormy homosexual love affair 
with poet Arthur Rimbaud. In 1873, Verlaine, ina 
drunken rage, shot Rimbaud in the wrist and was im- 
prisoned for two years. He converted to the Roman 
Catholic Church in 1874. During his last years, Verlaine 
suffered from alcoholism and poverty. Edward K. Kaplan 

See also French literature (Symbolism); Symbolism. 
Vermeer, vuhr MEER, Jan, yahn (1632-1675), was a 
Dutch painter. He was especially skilled at painting sim- 
ply furnished domestic interiors in which young, mid- 
dle-class men and women talk, drink, or play musical in- 
struments. Vermeer is also known for paintings of 
individual female figures quietly performing simple 
tasks before a mirror or a window, such as reading a let- 
ter or holding a pitcher. He placed his figures close to 
the viewer in relatively simplified composition. Many of 
his subjects appear caught in tranquil moments of con- 
centration. Vermeer’s Young Woman Reading a Letter 
appears in the Painting article. 


Richard H. Lansing 
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Officer and evening Girl(about 1660), an oil painting on canvas; 
lection, New York City 


© The Frick Col 


A typical Vermeer painting shows a quiet scene of middle- 
class domestic life illuminated by sunlight from a window. 


Vermeer employed the pointillist or stippling method 
of painting. In this method, the painter uses small dots 
or points of unmixed color that blend in the eye of the 
viewer. In paintings such as The Lacemaker and The 
Milk Maid, Vermeer used this technique to suggest the 
illusion of soft light playing fleetingly over the textures 
of surfaces. Vermeer's conception of soft light results in 
slightly blurred outlines. 

Vermeer's two outdoor scenes, The View of De/ft and 
Street in Delft, rank among the finest landscape paint- 
ings of the 1600's. Vermeer was born in Delft. He spent 
his entire life there, working primarily as an art dealer 
and innkeeper. Linda Stone-Ferrier 
Vermiculite, vur M/HK yuh /y, is a mineral that oc- 
curs as layered flakes. It resembles the mineral mica. 
Vermiculite consists mainly of the chemical elements 
aluminum, iron, magnesium, oxygen, and silicon. It may 
be brown or yellow. When expanded by heat, vermicu- 
lite becomes a lightweight, fireproof substance with 
good heat insulating properties. It is used chiefly in 
building materials for insulation and soundproofing. It is 
also used as a soil conditioner and potting material. The 
United States produces and consumes more vermiculite 
than any other nation. 

See also Mica. 
Vermilion, vuhr MI/HL yuhn, is a bright, scarlet pig- 
ment used to color inks, paints, and other substances. 
Chemical companies make vermilion from deposits of 
mercuric sulfide called cinnabar. They also prepare it by 
heating mercury and sulfur to form mercuric sulfide, 
then purifying that material. The name vermilion comes 
from a Latin word meaning /ittle worm, and refers to the 
dried bodies of insects from which carmine, another red 
dye, was once obtained. 

See also Cinnabar. 


Ray E. Ferrell, jr. 
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Camels Hump, near Huntington, rises in the Green Mountains, which run the length of central 
Vermont. Vermont's mountains attract many skiers, hikers, and other outdoor enthusiasts. 


Vermont Zhe Green Mountain State 


Vermont, a New England state of the United States, is 
famous for its Green Mountains. These tree-covered 
peaks run the entire length of central Vermont. They di- 
vide the state into eastern and western sections. The 
beauty of the Green Mountains helps make Vermont 
one of the most scenic states. Every year, the mountains 
attract thousands of skiers and other tourists. Montpe- 
lier is the capital of Vermont, and Burlington is the 
state's largest city. 

The many tourists who visit Vermont help benefit the 
state's service industries. Service industries, such as re- 
tail trade and finance, combine to employ about two- 
thirds of Vermont's workers. Manufacturing is also im- 
portant to Vermont. Computer components are the 
state's leading manufactured product. 

Vermont has the lowest percentage of city dwellers of 
any state in the United States. Only three Vermont cities 
have more than 15,000 people. They are Burlington, Rut- 








The contributors of this article are John McCardell, Professor 


of History and President of Middlebury College; and Harold A. 
Meeks, Professor of Geography at the University of Vermont. 


land, and South Burlington. Vermont has the smallest 
population of any state that lies east of the Mississippi 
River. The state ranks 49th among all the states in popu- 
lation. The only state that has fewer people than Ver- 
mont is Wyoming. 

Forests cover about three-fourths of Vermont, and a 
variety of mineral deposits lie under the ground. These 
natural resources provide the raw materials for two of 
the state's manufacturing industries—wood processing 
and stone processing. Trees from Vermonts forests sup- 
ply maple syrup, and wood for making paper, furniture, 
and many other products. Vermont granite and marble 
are used in buildings, memorials, and tombs. Slate is 
used for roofing and for other purposes. 

Vermont is the only New England state without a 
coastline on the Atlantic Ocean. However, water borders 
more than half the state. The Connecticut River forms 
Vermonts entire eastern border. Lake Champlain ex- 
tends along the northern half of the western border of 
Vermont. In addition to the Green Mountains, Vermont 
has many other mountainous and hilly areas. These in- 
clude the Northeast Highlands and the Taconic Moun- 
tains. 





. 


tions for President and governor. They also chose Re- 


| 
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Interesting facts about Vermont 


WORLD BOOK illustrations by Kevin Chadwick 
The Concord Academy was 


the first school established 
solely for the purpose of 
training teachers. The acad- 
emy was opened in 1823 by 
Reverend Samuel Read Hall. 


The first patent issued by 
the United States government 
was granted to Samuel Hop- 
kins of Vermont on July 31, 
1790, for his method of mak- 
ing potash and pearl ash out 
of wood ash. Thomas Jeffer- 
son, the Secretary of State at Concord Academy 
the time, signed the patent. 





Vermont has the lowest percentage of urban residents in 
the United States. About two-thirds of the state's citizens live in 
rural areas. In addition, Montpelier, the capital of Vermont, has 
the lowest population of any state capital. 


Vermont was the first state to forbid involuntary slavery. 
The issue of emancipation was included in one of the articles of 
the state’s constitution, signed 
on July 2, 1777. 


Vermont is the largest pro- 
ducer of maple syrup in the 
United States. Factories in 
Vermont bottle the syrup or 
use it to make such products 
as maple cream, maple sugar 
cakes, granulated maple 

| — sugar, and maple taffy. The 

é syrup is also used in other 
products, such as salad dress- 
ing and barbecue sauce. 





Paul O. Boisvert 


Downtown Burlington includes the Church Street Market- Maple syrup 
place, which offers a variety of shops and restaurants, and an in- 
door mall. 


Early in the Revolutionary War, Vermont's Green 
Mountain Boys, led by Ethan Allen, gained fame for 
their capture of Fort Ticonderoga from the British. But 
Vermont was not admitted to the newly formed United 
States after the war. It remained an independent repub- 
lic until about 10 years after the last battle. Then, on 
March 4, 1791, Vermont entered the Union as the 14th 
state. It was the first state admitted to the Union after the 
13 original colonies. 

During the 1850's, Vermont began a voting record un- 
equaled by any other state. From then until the 1960's, 
the voters of Vermont chose only Republicans in elec- 


publicans in all elections for the United States Senate 
and House of Representatives between the mid-1800's 
and the mid-1900's. No other state has voted so many 
times in a row for major candidates of the same political 
party. Two Vermont Republicans, Chester A. Arthur and 
Calvin Coolidge, served as President of the United 
States. 

i eewuegpont comes io Yeu geen’ ‘uke A town meeting enables Vermont citizens to take a direct part 
French words for Green Mountain. Vermont's nickname in their government. All town voters may attend the annual 
is the Green Mountain State. meetings to elect officials and decide other local matters. 





Hanson Carroll 


Vermont in brief 
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| Symbols of Vermont 
The state flag, adopted in 1923, bears the Ver 
mont coat of arms. It shows a large pine tree, 
three sheaves of grain, and a cow. Mountains 
rise in the background. On the state seal, 
adopted in 1779, a pine tree with 14 branches 
represents the 13 original states and Vermont 
A row of wooded hills cuts across the center. 
Wavy lines at the top and bottom represent 
sky and water. Sheaves of grain and a cow 
symbolize agriculture. State flag State seal 








Vermont (brown) ranks 43rd in size among all the states 
and 2nd in size among the New England States (yellow). 


General information 


Statehood: March 4, 1791, the 14th state. 
State abbreviations: Vt (traditional); VT (postal). 
State motto: Freedom and Unity. 
State song: “Hail, Vermont!” Words and music by State House is in Montpelier, the capital of Vermont 
Josephine Hovey Perry. since 1805. Many towns served as temporary capitals be- 
tween 1777 and 1805. 








Land and climate 

Area: 9,615 mi’ (24,903 km’), including 366 mi? (947 km?) nance 
of inland water. distance 

Elevation: Highest—Mount Mansfield, 4,393 ft (1,339 m) “fe a 
above sea level. Lowest—Lake Champlain in Franklin ae 
County, 95 ft (29 m) above sea level. 

Record high temperature: 105 F (41 °C) at Vernon on 
July 4, 1911. 

Record low temperature: — 50 ‘F (— 46 °C) at Bloom- 
field on Dec. 30, 1933. 

Average July temperature: 68 °F (20 °C). 

Average January temperature: 17 °F (—8 °C). 

Average yearly precipitation: 39 in (99 cm). 

Important dates Massachusetts established Fort Dummer, the first per- Vermont became the 14th 

manent white settlement in the Vermont region. state on March 4. 


7 CO [a (i or 


Samuel de Champlain, probably the first white person to 
explore Vermont, arrived at Lake Champlain. 


/ 


Vermont declared itself an 
independent republic. 
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State bird State flower State tree 
Hermit thrush Red clover Sugar maple 
i Population trend Year Population 
a 2 . 2000 608,827 
n: 608,827 (2000 census) ee 1990 562,758 
ing the states: 49th oS paleaanees : —f 1980 511,456 
per mi? (24 per kn), U.S. av- Wah Se 
per mi? (30 per km’) 1950 377,747 
on”: 68 percent rural, 32 per- a 1940 359,231 
1930 359,611 
7 1920 352,428 
cities in Vermont 1910 355,956 
38,889 400 1900 343,641 
18,626 1890 332,422 
1880 332,286 
17,292 | 1870 330,551 
16,986 ‘ 200 1860 315,098 
South iat gton 15,814 ; io ae Cone 
Benningtont 15,737 1830 280,652 
0 : = —— 1820 235,981 
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 1810 217,895 
orporated place. 1800 154,465 
: 2000 census, except for *, where figures are for 1990. Source: U.S. Census Bureau. 1790 85.425 
Services 76% 
Economy Gross state product 
Chief products Value of goods and services pro- 


duced in 1998: $16,257,000,000. 
Services include community, busi- 
ness, and personal services; fi- 


Agriculture: milk, maple syrup. 
Manufacturing: electronic equip- 


ment, printed materials, machin- 
ery, food products. nance; government; trade; and 


a Ben x : transportation, communication, 
Nl alll and utilities. /ndustry includes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 








Source: U.S. Bureau of Economic Analysis. Agriculture 2% Industry 22% 
Government Sources of information 
State government For information about tourism, write to: Vermont 
Governor. 2-year term Department of Tourism and Marketing, 135 State 
State representatives: 150; 2-year terms www.1-800-vermont.com also provides information. 
| Towns: 237 (towns, rather than counties, are the For information on the economy, write to: Agency of 
| main units of local government in Vermont). Commerce and Community Affairs, National Life 
Building, 6th Floor North, Montpelier, VT 05620- 
| Federal government 0501. 
i United States senators: 2 The state's official Web site at www.state.vtus also 
United States representatives: 1 provides a gateway to much information on Ver- 
Electoral votes: 3 mont’s economy, government, and histo 
ges ny 
J Philip H. Hoff became the first Democrat to win Vermont became the first state to allow a civil union, 
election as governor of Vermont since 1853. similar to marriage, for two people of the same sex. 





Confederate soldiers raided St. Albans inthe | The Environmental Control Law, permitting the state to limit major 
northernmost land action of the Civil War. developments that might harm the environment, was passed. 
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Population. The 2000 United States census reported 
that Vermont had 608,827 people. The state’s population 
had increased 8 percent over the 1990 census figure, 
562,758. According to the 2000 census, Vermont ranks 
49th in population among the 50 states. 

Fewer people live in Vermont than in any other state 
east of the Mississippi River. West of the Mississippi, 
only Wyoming has fewer people. 

However, Vermont is 12 times more densely populat- 
ed than Wyoming, and has a population density higher 
than 18 other states. Vermont is about half as densely 
populated as New Hampshire, its neighbor to the east. 

More than a fourth of the people live in the Burling- 
ton metropolitan area, Vermont's only metropolitan area 
(see Metropolitan area). Burlington is the largest city in 
the state. It has more than twice as many people as Rut- 
land, the second largest city. Vermont's seven other 
cities, in order of size, are South Burlington, Barre, 
Montpelier, St. Albans, Winooski, Newport, and Ver- 
gennes. Essex, the largest unincorporated place in Ver- 
mont, has more people than any city except Burlington. 
Vermont has 39 villages and 242 towns. 

About 96 of every 100 Vermonters were born in the 
United States. Vermont's largest population groups in- 
clude people of English, French, Irish, German and 
French-Canadian descent. Like other New Englanders, 
the people of Vermont have long been called Yankees. 
This word is used to refer to people considered to have 
such traits as thrift, conservative manners, reserved 
speech, and respect for individual rights. 

Schools. The town of Guilford voted funds for a free 
public school in 1761. Vermont's Constitution of 1777 re- 
quired each town to have a public school. in 1780, Ben- 
nington established Vermonts first secondary school. 
Vermonts first statewide school fund was approved by 
the legislature in 1825. Samuel Read Hall, a pioneer edu- 
cator, established the first teacher-training school in the 
United States at Concord in 1823. 


Population density 


Vermonts population is scattered around its many mountainous 
areas. About one-fourth of the state’s people live in the Burling- 
ton metropolitan area. About two-thirds live in rural! areas. 
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WORLD BOOK map. based on U.S. Census Bureau data 


People 


A state commissioner of education and a 10-member 
State Board of Education supervise Vermonts public 
school system. The governor, with the Senate's ap- 
proval, appoints the board members to six-year terms. 
The board, with the governor's approval, appoints the 
state commissioner for an indefinite term. 

Local boards of directors administer Vermonts city 
and town school districts. All districts belong to admin- 
istrative units called supervisory unions. Some unions 
consist of only one large school district, but others are 
comprised of several smaller districts. A superintendent _ 
heads each union and works with the board or boards 
to manage school affairs. 

Vermont law requires children from age 7 through 15 
to attend school. For the number of students and teach- 
ers in Vermont, see Education (table). 

Libraries. Vermonts oldest continually operating li- 
brary opened in Brookfield in 1791. The Department of 
Libraries, in Montpelier, specializes in historical and le- 
gal research and reference works, and has the state's 
best collection of early Vermont newspapers. The Bai- 
ley/Howe Library of the University of Vermont is the 
largest library in the state. The Vermont Automated Li- 
braries System is an online service that provides infor- 
mation on library holdings and state government. It is 
available to the public. 

Museums. The Vermont Historical Society Museum 
in Montpelier features exhibits on local history from 
prehistoric times to the present. It owns one of the old- 
est globes made in the United States. The globe was 
made by James Wilson in the early 1800's. The museum 
also houses one of the first printing presses used in the 
United States. 

The Bennington Museum has early American glass- 
ware, pottery, Vermont art, and historic flags. The Uni- 
versity of Vermonts Robert Hull Fleming Museum in 
Burlington displays art from many periods. The Saint 
Johnsbury Athenaeum has fine paintings. The Sheldon 
Museum in Middlebury houses early Vermont docu- 
ments, household furnishings, portraits, and tools. The 
Shelburne Museum is described in the Places to visit 
section of this article. 
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Bennington College 
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Castleton State 
Champlain College — 
Goddard College _ 
Green Mountain College 
International Training, Schoo 
Johnson State College 
Lyndon State College 
Mie College 
iddlebury College 
Norwich Untivegsiey 
St. Joseph, College o 
St. Michael's College 
Southern Vermont College 
Vermont, University of — 
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BURG .<.-..---...: 488 East Concord ............ E 10 Johnson .......... 1,420 Plymouth ....... 3555.) 6 Wallace Pond ..... "8 10 
 &1952..B 3 EastiConinth ............. G 8 43,274..D 6 Pomfreta ......... 997.1 6 Wallingfordt ......948 
Alburg Springs .......... B 4 East Dorset .............- L 4 POTIESVINEY, 5:0 555 Pee cs os E Be Pompanoosuc...........] 8 “a2274..K 5 
BMISUEN 2, .62..40. 5. nue K 7 ESSU DOVER oes csescee a: N 5 Keeler Bay ........scc00: D 3 Post Mills ...............H 8 Waltham’ ‘479..G 4 
Andover ......... 496... 6 East Kirby’ deseo... 456..€ 9 Poultney ......... 1375 Wardsboroa ...... 854..M 5 
Arlingtont ....... 1,199 Dummerston ......... N 6 Lake Dunmore .......... H 4 43,633.) 4 Warners Grant” .........B 9 
42,397..M 4 East Franklin ............ 8 5 Lake Elmore ............. ez Pownala& ......... 3560.0 3 Warrena ........1,681..G 5 
PASCUINCY 6.00005 Seo +: K 7 East Granville. ........... G5 Landgrove*A ...... 144.L 5 Proctoré ........ 1,877.4 4 Warrens Gore* .....10..8 9 
Athens& ........... 340..M 6 East Hardwick ........... D7 Leicester@ ....,... 974.H 4 Proctorsville ............ K 6 Washington .1,047..G 7 
ot, ae 8..B 10 East Haven ..... 301.D 9 Lemingtona ....... 107 ..C 11 Putnamville ............. F 6 Waterbury .......1,706 
Averys Gore*............ B 10 East Johnson............. D 6 WOWISI Ce ..Geckay aa. B 10 Putneye ... a9... 263497 eo Ewe Al 4915.F 6 
Bakersfield& ....1,215..C 5 East Lynidon............. D9 Lincoind......... 1214..G 4 Quechee)... .ccccc.d 7 Waterford’& .....1,104..E 9 
Baltimore’A ....... 250..K 6 ast Londonderry&é ..1,709..1 5 Randolpha ...... 4853..H 6 Watervillea 697..C 6 
BarnardA ......... 958.1 6 Middlebury ........... H 4 LowellA ........... 7d Rawsonville ............. L 5 Weathers) - 
BarnetA ......... 1,690..F 8 East Mont- Lower Reading*’é ......... 707.) 6 neld*'.20.. 3 42,788 ..K 7 
Barnumville ............. L 4 pelierA ....... 2506. wee Granvitle .u..cceceess H 5 ReadsboroA ...... 809..0 5 Weathersfield 
Barre’A.......... 74602.F 7 East Orange ............. Uh Lower Richtord& ....... 2,321..8 6 OWE ott iennienenr K B77 
| ae 3291) .F *7 East Peacham ........... F 8 Village ...... Ranagee-s + E »6 Richmond ..... 4,090. 4 Websterville ............ G 7 
Barton ............. 742 East Poultney ............ J 4 Lower Riptoné ........... 556..H 4 WellsA .........- 1120. Kk 4 
; 42,780..C 8 East Putiey -.....02-..0.4 M 7 Waterford ............ ES Rochester ...... iv SS Wells River ....... '25,G8 
Bartonsville ............. L 6 East Randolph ........... H 6 Ludiow ........... 958 Rockingham ..5,309..L 7 West Berkshire B 5 
Beebe Plain ............. B 8 East Richford ............ 8 6 A2449..K 6 RoxburyA ......... 576..G 6 West Berlin .............F 6 
Beecher Falls............ B11 ESURUPSERL, vec asces ss eae L 4 Lunenburg ..... 1,328 ..E° 10 Royalton ....... 2:603 71 1G West Braintree ........ H 6 
Bellows Falls ..... S65 .M.7 East Ryegate ............. F 8 Lyndon ........ 5448 ..D 9 RUPCTH Asc: cessicce 704.1 4 West Brattle- - 
Belmont ................. KS Lyndon Center .......... D9 Rutland’A ....... 4038.J 4 borot ......... 3,222 ..N 6 
Belvidere*A ....... 2940.C 6 St. Johnsbury ......... E 9 Lyndonville ...... 1,227.0 99 Rutland® ........ 7292S West Burke ........ 364..D 9 
Benningtont°® ... 9,168 East Thetford ............ | we Maidstone ....... 105 ..D 10 Ryegate"A ....... 1,150..F 8 West Castleton .......... |e 
415,737..N 4 East Topsham ........... G 8 Manchester® ...... 602 St Albans*A ..... 5,086..C 4 West 
Bensona ........ 039...1 13 East 44,180... 4 St Albans® ....... 7,650..C 4 Charleston ............ B 8 
Berkshire ...... 1,388.8 5 Wallingford .......... K 5 Manchester St Albans Bay ........... C 4 West Corinth ............ G 7 
Berlina .......... 2,864 ..6 6 COM... fee reece 1,152 6 Centert ....... 2,065... 4 St George’A .....: 698 ..E 4 West Danville ........... le 6 
BethelA.......... 1,968 ..H 6 Edem Mills nm... ..0.cc00e C.7 Manchester St. Johns- West Dover ............. N 5 
mlissville..2........-...64 nm 3 EIMOFE A sas rc eed 849..—£ 7 BIGOT vecnsuener oe: L 4 Mie. «sda 6,319 West FairleeA ..... 726..H 8 
BloomfieldA ...... £6] ..c: 10 ENVIR cect ctienwnccomeecas H 8 Marlboroa ....... 978..N 6 47,571. 9 West Glover ............. c § 
BoltonA .......... S71 e Enosburg’A ..... 2,788 ..B 5 Marshfield ......... 262 SalisburyA ...... 1,090 ..H 4 West Hartford ..... = ais oN 1 7 
: Bomoseen aboaccoco Mees ) 4 Enosburg Falls ...1,473..B 5 AlA96..E 7 Sandgatea ........ esi {l a! West Havena ..... 278, Jeo 
Bondville ................ one ESsexsAt 2... 5... 18,626..£ 4 Mclindoe Falls ........... F 8 Saxtons River ...... SS, Lae 7 West Lincoln ............ G 4 
Bowisville ............... K 5 Essex Junction ...8,591..— 4 Mechanicsville .......... —E 4 Searsburgaé ........ SoN' 5 West Milton ............. D4 
Bradford ........... 815 Evansville ............... C 8 MendonA ....... 1028.) 0S ShaftsburyA ..... 3,767 ..M 4 West Newbury .......... G 8 
; 42619.H 8 Ewells Mill ............... E 8 Middleburyt® ...6,252 Sharona......... 1411.1 7 West Norwich ........... 2 
Braintree’A...... 1,194 ..H 6 Fair Havent ...... 2,435 48,183..C 4 SheffieldA ......... 727.D 8 West Pawlet ............. K 3 
Brandont ........ 1,684 2928 21d Middlesex ..... 1,729..F 6 Shelburne ..... 6944.E 4 West Rupert ............. L 4 
A3917..1 4 Fairfax 22... .60% 3,765 ..D 4 Middletown Shelburne Road West Rutlandt ...2,263 
Brattleborot ..... 8,289 FairfieldA ........ 1,800..C 5 Springs& ...... 823.] 4 Section’ .............. E 4 A2,535..) 4 
: A12,005..N 6 FairleeA ..........: 967..H 8 Mill Village .............. jo) % Sheldon&........ 1,990..B 5 West Salisbury .......... H 4 
Bridgewater ..... 980.) 6 Fayston"A ....... AF Us! a ace IMATION aoe 1,537 Sherburne] Mesa. 22 | West Topsham .......... G 7 
Bridporta ....... i235 ..H) 3 Felchvillet i... 1c06m. «<0: K 6 49A79..D 4 Shoreham ..... 22 adil & West 
Brig ton’A ...... 1,260..C 9 Ferdinand’ .......... 33..C 10 Monktona ....... 1,759..F 4 ShrewsburyA ...1,108.J 5 Townshend........... M 6 
BristolA ......... 3,788..G 4 Ferrisburgh& ....2,657..F 3 Monkton Ridge .......... a. SIMONSVING .. 5.4. d L 6 West 
Brookfielda ..... 1,222.6, 6 FletcherA ........ Lo Dies Montgomery é +0992 «0 ae Somersete ois .ccene a, 5..M 5 Windsor’A ....1,067..J 7 
Brooklinea ........ 467 ..M 6 Florence ...........-.6.. I 4 Montpelier? ..... 8,035 ..F 6 South Alburg ............ B 3 Westfield&A ........ 503..B 7 
BrowningtonA ....885..C 8 Forest Dale .............. H 4 MoretownA ..... 1o5deebeeo South Barret ....1,242..G 7 WestfordA ...... 2,086..D 4 
Brownsville ............. K 7 EOXVUlGRR ee. 0.06 Gennes. G7 Morgan .......... 669..B 9 South Westminster ....... 276 
Brunswick*A ...... 107 ..C 10 Franklina ........ WH ods) = Morristown ....5,139..D 6 Burlington ...15,814..— 4 43,210..M 7 
Buel’s Gore’ ........ Za Gallup Mills ............. D 10 Morrisville ....... 2,009 ..D 6 South Westminster 
Burke’é ......... 1571.0 9 Gassettsiy..<.fec.ces cess K 6 Morses Line ............. 8 5 Cambridge ........... D5 CSU rene coe ae M 6 
Burke Hollow ........... Deg Gavevile®... 2.6 ccnseesae | 6 MOSCOW ooo sseeucces cou E 6 South Duxbury .......... Fas Westmorea ....... 306..C 8 
| Burlington®..... 38.889 “ Georgia*’A ......- 4,375.C 4 Mount HollyA ...1,241 ..K 5 South Herod ....1,696..D 3 Westona .........! 630.1 5 
cl Doo Seppe i 239 Georgia Plains ..........: Cc 4 Mount TaborA ....203..K 5 South Lincoln ........... Go5 Weybridge ...... 824.G 4 
Al7is.£ 7 CEO) Bas alegre eneenoce E 10 New Haven ....1,666..G 4 South Wheelock ....... 621..0 8 
Semcadys Falls ...........04. D 6 Glastenbury’ ........ 16..M 4 Newark .........- 470..0 9 Londonderry ......... Les White River 
palaisA .......... loco. 7 GloverA .......... 966..C 8 Newbury .......... 396 South Junctiont ..... 2)509..J 7 
Cambridge ........ 235 Goshen .......... 226... 8 41,955..0 9 Lunenburg ........... E 10 Whitinga .......... 380..H 4 
A3,186.. 5 Graftona .......... 649..L 6 Newfane®.......... 116 South Newfane .......... N 6 WhitinghamaA ...1,298..0 5 
Cambridgeport.......... [ 6 Granbyé .......... 86 ..D 10 41,680 ..M 6 South Peacham ......... F 8 Wildert ... .. 1,636). eer 
Canaan ........ 1,078 ..B 11 Grand IsleA...... 1,955)...C 3 Newport’ ...... O11 «Bust South Pomfret........... 1 6 Williams- 
| Castletona ...... 4,367.) 4 Graniteville Newport® ........ 5,005..B 8 South Randolph ......... H 6 townAa ... ....3.225.0 6 
| Cavendisha ..... 1470 ..K 6 |-East Nort South Royalton .......... | Williamsville ............ N 6 
menterville ............0- D 6 Barrelt .-..:... 2,136 . Gia Bennington ...1,428..N 3 South Ryegate ........... F 8 Willistonaé ....... 7,650.6 4 
_ Charleston’ ...... 895..B 9 Granvillea ........ 303).H oS North Concord .......... E .9 South Williston Road 
_ Charlottea....... a209..5 3 Green River ............. O 6 North Danville ........... E 8 Wallinglord .......... K 4 DECtON” Neue ac os 
_ Chelsea°a....... \2a0. 11 ef Greensboroa ..... 770..0 8 North Dorset ............ L 4 South Wilmingtona ....2,225..N 5 
ChesterA ........ 3,044..L 6 Greensboro North Fairfax ............ C 4 Wardsboro ........... M5 Windhama........ 328... 6 
Chester Beng ciccssave scowaces D 8 North Fayston ........... F 5 Sout Windsor ....... SoG. 
: |-Chester Groton si... «.: 876..F 8 North Windham ............. M 6 Winhall*’a& .........702..L 5 
Depotit ......... 999.L 6 Guildhall°A ....... 268 ..D 10 Ferrisburgh 2: aeb < eee F 4 South Winooski ........ 6,561..E 4 
Chippenhook............ j 4 Guilforda& ........ 2,046..N 6 North Hero®%A ..... 510 2G3 Woodbury ............E 7 Wolcotta ........1456..D 7 
Chittenden ..... lez. .S Halilax& ........... 782..0 6 North Springfieldt ..... 3,938 Woodbury4....... 809..£ 7 
Clarendona .....2,811..) 5 HancockA ......... 382..H 5 Landgrove ............ 5 49078... 7 Woodlorda .......414..N 4 
Clarendon HankSvile oa 65 can « cree f 25 North StamlordA& ........ 813.0 4 Woodstock® ...... 977 
, ces Saami raes « j 4 HardwickA ...... 3; 74 Ee Montpelier ........... F wi StannardA ........ 185..D 8 3) 235200) 6 
memeolbyville ............... E 1G Harmonyville ............ M 6 North Pomiret .........-. le? Starksboros ..... 1,898 .F 4 WorcesterA& .......902..E 6 


“Does not appear on map; key shows general location. 

i] tCensus designated place—unincorporated, but recognized as a significant settted community by the U.5. Census Bureau. 
+ County seat. 

 A€ntire town (township), including rural area. : 

| Places without population figures are unincorporated areas. 

Source: 2000 census. 
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326 Vermont 


Vermont's mountains, lakes, and streams offer a vari- 
ety of recreational activities. Visitors to the Green Moun- 
tains can hike on the Long Trail. This footpath winds 
through the mountains from Massachusetts to Canada. 
Overnight camps lie along the trail every 6 to 8 miles (10 
to 13 kilometers). In winter, tourists flock to ski resorts in 
the Green Mountains and other ranges. The largest ski 
resorts are near East Burke, Jay, Manchester, Rutland, 
Stowe, Waitsfield, and Wilmington. The skiing season 
usually lasts from mid-December to mid-April. Visitors 
also enjoy summer boating on the larger lakes and fish- 
ing in the state's many streams. 

Many vacationers go to Vermont just for the beautiful 





Paul O. Boisvert 


An autumn scene in West Townshend 


Places to visit 





Following are brief descriptions of some of Vermont's many 
interesting places to visit: 


Bennington Battle Monument, in Bennington, is a granite 
tower that rises 306 feet (93 meters) high. The monument hon- 
ors the colonists who defeated the British in the Battle of Ben- 


nington in 1777. The tower is one of the world’s highest battle 
monuments. 


Granite Quarries cut deeply into Millstone Hill (known locally 
as Quarry Hill) in Barre. Visitors can watch large granite 
blocks being quarried, and see granite being sawed, pol- 
ished, and carved in the world’s largest stone-finishing plant. 


Marble exhibit in Proctor deals with the long history of marble 
quarrying and finishing in Vermont. it features the world’s 
largest collection of various kinds of marble. 


Old Constitution House, in Windsor, is the building in which 
Vermonts first constitution was written. This two-story frame 
house, which was originally a tavern, was built in 1772. 


Plymouth Notch Historic District includes the birthplace of 
President Calvin Coolidge, the family home where he took 


t 





Visitor's guide 


scenery. In the fall, the state is ablaze with the orange, 
purple, red, and yellow colors of turning leaves. Ver- 
mont's quiet towns and villages are other favorite 
scenes. They are noted for their white churches. 

Skiing contests rank among the most popular annual 
events and take place in many areas during the winter. 
The maple-sugar season begins when the winter snows 
start melting, usually in March. Many people gather at 
maple-sugar houses to watch syrup being made from 
maple sap. Craft fairs, antique shows, and summer the- 
ater programs are held in July and August. The best time 
to see the brilliant colors of Vermont's autumn leaves is 
from mid-September through mid-October. 


Bennington College 


The Bennington Battle Monument 


the oath of office, a general store, and a visitor's center. Cool- 
idge’s grave is marked by a single gravestone in a nearby 
cemetery. 


Shelburne Museum, in Shelburne, is a reconstruction of an 
early American village. The museum includes more than 30 
historic buildings with such items as carriages, china, dolls, 
furniture, glass, paintings, pewter, rugs, textiles, and toys. The ° 
side-wheeler steamship 7iconderoga is part of the museum. 


Smuggler’s Notch, near Stowe, is a wide gap between Mount 
Mansfield and the Sterling Mountains. The notch got its name! 
during the War of 1812, when smugglers brought goods 
through the notch from Canada to Boston. 


National forest. Green Mountain National Forest, established 
in 1911, is located in southern and central Vermont. 


State parks and forests. There are 45 state parks and 34 state 
forests in Vermont. For information, write to the Department 
of Forests, Parks & Recreation, 103 South Main Street-10 
South, Waterbury, VT 05676. 
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Annual events 
Cf CV NF 6 eee eee 


January-June 
Stowe Winter Carnival (January); Town Meeting Day, state- 
wide (first Tuesday in March); Vermont Maple Festival in St. 
Albans (April); Vermont Dairy Festival in Enosburg Falls (June); 
Antique Gas and Steam Engine Show in Brownington (June). 


July-November 
Old-Time Fiddlers Contest in Hardwick (July); Vermont Quilt 
Festival in Northfield (July); Arts Festival on the Green in Mid- 
diebury (July); Vermont Mozart Festival in Burlington (July- 
August); Fairs in Barton, Bradford, Essex Junction, Lyndonville, 
Rutland, and Tunbridge (late July to September); Foliage Festi- 
vals, statewide (mid-September to mid-October). 
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Eric Sanford 
| Winter Carnival in Stowe Gathering maple sap in Dummerston 


| Hanson Carroll 
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Skiing on Killington Moun- 
tain 
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328 Vermont 


Land regions. Vermont has six main land regions. 
They are (1) the Northeast Highlands, (2) the Western 
New England Upland, (3) the Green Mountains, (4) the 
Vermont Valley, (5) the Taconic Mountains, and (6) the 
Champlain Valley. 

The Northeast Highlands cover the northeastern cor- 
ner of Vermont and parts of New Hampshire and Maine. 
This region is an area of granite similar to New Hamp- 
shire’s White Mountains. The Northeast Highlands have 
granite mountains that rise 2,700 to 3,300 feet (823 to 
1,010 meters) above sea level. The highest are Gore 
Mountain (3,330 feet, or 1,015 meters), Burke Mountain 
(3,267 feet, or 996 meters), and Mount Monadnock (3,140 
feet, or 957 meters). Swift streams cut between the 
mountains and flow into the Connecticut and other riv- 
ers. 

The Western New England Upland covers most of 
eastern Vermont. It also extends into Massachusetts and 
Connecticut. This region is sometimes called the Ver- 
mont Piedmont. \n the east, it consists of the broad, fer- 
tile lowlands of the Connecticut River Valley. Farmers in 
the valley raise dairy cattle and grow apples and straw- 
berries. The lowlands rise gradually to hills in the west. 
The granite hills near Barre include 1,700-foot (518- 
meter) Millstone Hill, also called Quarry Hill. Many lakes 
lie among hills in the northern part of the Western New 
England Upland. 

The Green Mountains region covers central Vermont. 
The famous Green Mountains make up all but the north- 
eastern corner of the region. In the northeast, the Green 
Mountains taper off into the Northfield, Worcester, and 
several other low mountain ranges. 

Mount Mansfield, one of the Green Mountains, is the 
highest peak in Vermont. It rises 4,393 feet (1,339 me- 
ters) above sea level. Killington Mountain (4,241 feet, or 
1,293 meters), Mount Ellen (4,083 feet, or 1,244 meters), 
and Camels Hump (4,083 feet, or 1,244 meters)— all in 
the Green Mountains—are Vermont's next tallest peaks. 
The Green Mountains region is the center of Vermont's 
tourist industry. It is also an important source of miner- 
als. 

The Vermont Valley is a narrow region that stretches 
about halfway up western Vermont from the Massachu- 
setts border. The region includes the valleys of several 
small rivers, including the Batten Kill and the Walloom- 
sac. Many people passed through the valley before set- 
tling in Vermont. 

The Taconic Mountains region covers a narrow strip 
in southwestern Vermont. The region also extends into 
Massachusetts. In Vermont, it includes many mountains. 


Land and climate 


The highest ones are Equinox Mountain (3,816 feet, or 
1,163 meters), Dorset Peak (3,770 feet, or 1,149 meters), 
Little Equinox Mountain (3,320 feet, or 1,012 meters), 
Mother Myrick Mountain (3,290 feet, or 1,003 meters), 
and Bear Mountain (3,260 feet, or 994 meters). Swift 
streams cut through the mountains, and the mountains 
surround many scenic lakes. 

The Champlain Valley, also called the Vermont Low- 
land, borders Lake Champlain. This region includes Bur- 
lington, the state's largest city; and some of Vermont's 
best farmland. The valley has many dairy farms and 
apple orchards. Farmers in the region also raise corn, 
hay, oats, and wheat on rolling hills and broad fertile 
lowlands. Lake Champlain has a series of islands, includ- 
ing Grand Isle and Isle La Motte. These islands are part 
of Vermont. 

Rivers and lakes. The Connecticut River forms Ver- 
mont's entire eastern border. In 1934, a ruling by the Su- 
preme Court of the United States gave control of the 
river to New Hampshire. Its western border is the low 
water mark on the Vermont side of the river. Otter Creek 
is the longest river within Vermont. It rises near East 
Dorset, flaws 100 miles (160 kilometers) north, and emp- 
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ties into Lake Champlain. The Batten Kill River also rises 
near East Dorset. It flows south into New York. 

Most other Vermont rivers run down the slopes of 
the Green Mountains. Some flow down the eastern 
slopes and empty into the Connecticut River. Others 
wind down the western slopes and empty into Lake 
Champlain. Three large rivers—the Missisquoi, the La- 
moille, and the Winooski—rise east of the Green Moun- 
tains and pass through them. The rivers empty into Lake 
Champlain. 

Vermont has about 430 lakes and ponds. Most of 
them are in the northeast. Lake Champlain, the largest 
lake in New England, covers 322 square miles (834 
square kilometers) in northwest Vermont. The rest of the 
490-square-mile (1,270-square-kilometer) lake lies in 
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New York and Quebec. Vermonts second largest lake is 
Lake Memphremagog. About one third of it, or 10 
square miles (26 square kilometers), lies in the state, and 
the rest is in Quebec. Bomoseen Lake, west of Rutland, 
is the largest lake entirely in Vermont. It covers about 4 
square miles (10 square kilometers). 

Plant and animal life. Forests cover about three- 
fourths of the state. Common trees include ashes, bass- 
woods, beeches, birches, cedars, hemlocks, maples, 
pines, poplars, and spruces. Many kinds of ferns grow 
in the mountain regions of Vermont. Several types of 
grasses and sedges grow in the forests and lowlands. 
Anemones, arbutuses, buttercups, daisies, gentians, 
goldenrods, lilacs, pussy willows, and violets grow 
throughout the state. 

The white-tailed deer is Vermont's most common 
game animal. Fur-bearing animals found in the state in- 
clude bears, beavers, bobcats, foxes, minks, moose, 
muskrats, raccoons, and skunks. Porcupines, rabbits, 
squirrels, and woodchucks live in the forests. 

Climate. Summers in Vermont are short, with few hot 
days. Summer nights are cool and crisp, especially in 
the mountains. Vermont has an average July tempera- 
ture of 68 °F (20 °C). Vernon had the highest temperature 
that was ever recorded in the state, 105 °F (41 °C), on July 
4,1911. 

Vermont winters are long and cold, with an average 
January temperature of 17 °F (—8 °C). Bloomfield had the 
record low temperature, —50 °F (— 46 °C), on Dec. 30, 
1933. Snowfall in the Connecticut River Valley and the 
Champlain Valley ranges from 60 to 80 inches (250 to 
200 centimeters) yearly. The mountains receive from 80 
to 120 inches (200 to 305 centimeters) a year. Snow is im- 
portant to Vermonts economy. The deep snows on 
mountains attract thousands of skiers. Yearly precipita- 
tion (rain, melted snow, and other forms of moisture) av- 
erages about 39 inches (99 centimeters). 





Average January temperatures Average July temperatures Average yearly precipitation 
Vermont has long, cold winters. Snowfall = Vermont summers are mild, with crisp, Much of the state's precipitation comes in 
is heavy throughout the state. The north- cool evenings, especially in the moun- the form of snow, especially in the moun- 
ern section has the lowest temperatures. tains. The south is the warmest section. tainous regions. 
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Economy 


Thousands of tourists visit Vermont for its tree- 
covered mountains and picture-postcard villages, bene- 
fiting the state's service industries. This economic activi- 
ty is also important in Vermont's larger cities, where 
most of the service industries are concentrated. Manu- 
facturing is also a major economic activity in Vermont. 
Computer machinery and components are the state's 
most valuable products from this sector. Milk is Ver- 
monts most important farm product, and granite is the 
leading mined product. 

Natural resources of Vermont include valuable min- 
eral deposits, forests, and fertile soil. 

Soil. Vermont's most fertile areas are its river valleys. 
Some parts of the state are rocky with little or no soil. 

Forests cover about four-fifths of Vermont. The state’s 
hardwood trees include maples, birches, beeches, ash- 
es, and poplars. Softwood trees include spruces, red 
and white pines, hemlocks, and cedars. 

Minerals. Large granite, marble, slate, and talc de- 
posits make the Green Mountains region Vermont's 
chief mining area. Valuable marble deposits are also 
found in the Vermont Valley and the Taconic Mountains. 
Much of Vermont's slate comes from the Taconic Moun- 
tains. Granite is found in eastern Vermont. 

Service industries, taken together, account for the 
greatest portion of Vermont's gross state product—the 
total value of goods and services produced in a state in 
a year. Most of the service industries are concentrated 
in Burlington and Rutland, which are the state's largest 
cities, and in popular tourist centers. 

Community, business, and personal services form 
Vermont's leading service industry in terms of the gross 
state product. This industry employs more people than 
any other economic activity in the state. It consists of a 
variety of businesses, including private health care, ho- 
tels and ski resorts, law firms, and repair shops. Many 
popular ski resorts lie in the Green Mountains. 

Finance, insurance, and real estate rank second 
among the service industries of Vermont. Real estate is 
the most important part of this industry. The buying and 
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Percent 

of GSP* Number Percent 
Economic activities produced ofpeople of total 
Community, business, 

& personal services 22 124,700 32 
Finance, insurance, 

& real estate 18 22,000 6 
Manufacturing 7 52,200 13 
Wholesale & retail trade 16 79,100 21 
Government 12 49,500 13 
Transportation, communi- 

cation, & utilities 8 14,600 4 
Construction 5 25,800 7 
Agriculture 2 15,300 4 
Mining t 800 t 
Total 100 384,000 100 





“GSP = gross state product, the total value of goods and services produced in a year. 
tLess than one-half of 1 percent 

Figures are for 1998. ; ; 
Sources: Warld Baok estimates based on data from U.S. Bureau of Economic Analysis and 
U.S. Bureau of Labor Statistics. 
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Economy of Vermont 


This map shows the economic uses of land in Vermont and 
where the state's leading farm, mineral, and forest products are 
produced. Major manufacturing centers are shown in red. 
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selling of homes and other property is a significant part 
of the state's economy. Many people in New York and 
Massachusetts have vacation homes in Vermont. 
Burlington is Vermont's chief financial center. 

Wholesale and retail trade form Vermont's third most 
important service industry. Wholesale trade consists of 
buying goods from producers and selling the goods to 
other businesses. Retail trade involves selling goods di- 
rectly to consumers. The wholesale trade of food prod- 
ucts, plastic products, and wood products is important 
in Vermont. Major types of retail businesses include dis- 
count stores, food stores, and service stations. 

Government ranks fourth among service industries in 
Vermont. Government services include the operation of 
public schools and hospitals. The public school system 
is one of the state's major employers. 

Transportation, communication, and utilities rank fifth 
among service industries in terms of the gross state 
product. Railroads and trucking companies transport 
much of the freight in Vermont. Telephone companies 
are the most important part of the communications sec- 
tor. Utilities provide electric, water, and gas service. 
More information about transportation and communica- 
tion appears later in this section. 

Manufacturing. Goods made in Vermont have a va/- 
ue added by manufacture of about $4 } billion yearly. 
Value added by manufacture represents the increase in 
value of raw materials after they have become finished 
products. 

The production of electronic equipment is Vermont's 
leading manufacturing activity by far. The most impor- 
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tant products of this industry are semiconductors and 
other electronic components. IBM, one of the world’s 
largest electronics companies, has a large plant in the 
Burlington area that makes computer components. Oth- 
er types of electrical equipment made in Vermont in- 
clude batteries, capacitors, ovens, and transformers. 

Printed materials rank second in terms of value added 
by manufacture. Books, business forms, and newspa- 
pers are the major kinds of printed materials. Brattle- 
boro has the state’s largest book publisher. Printers in 
Manchester and Middlebury make business forms. 

Machinery is Vermont's third-ranking industry in 
terms of value added. Computers and machine tools are 
the main types of machinery made in the state. Fabricat- 
ed metal products rank fourth among the state's manu- 
factures. Precision metal parts and machine tools are the 
leading types of these products. Vermont's other fabri- 
cated metal products include guns, hand tools, industri- 
al valves, kerosene heaters, structural metals, and wire. 

Vermont's other manufactures include food products, 
paper products, and wood products. Dairy products 
provide about two-thirds of the income for Vermont's 
food-processing industries. Centers of paper production 
include Gilman, Lunenburg, and Sheldon Springs. Lum- 
ber and plywood are the leading wood products. 
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Arnold Kaplan, Berg & Associates 
Granite is quarried from a pit near Barre, shown here. Granite 
ranks as Vermont most valuable mined product The Barre area 
is a major United States granite-producing region. 





Agriculture. Farmland covers about a fifth of Ver- 
mont’s land area. The state has about 7,000 farms. 

Dairy farming accounts for about three-fourths of Ver- 
mont’s annual farm income. Most of the state's dairy 
farms lie in the Champlain Valley of northwestern Ver- 
mont. Farmers also raise beef cattle, sheep, and other 
livestock throughout the state. 

Vermont is one of the leading states in producing 
maple syrup. Specialty food products, such as cheese, 
ice cream, and sauces, contribute significantly to Ver- 
mont's agricultural economy. Potatoes rank as the lead- 
ing vegetable, and apples as the leading fruit. Hay, oats, 
and corn are grown as animal feed. Greenhouse prod- 
ucts are an important source of income. 

Mining. Granite is Vermont's leading mined product. 
The largest granite quarries in the United States are near 
Barre. Granite is also quarried near Newport and Ran- 
dolph. Other products mined in Vermont include lime- 
stone, marble, sand and gravel, slate, and talc. Most of 
the marble comes from the west-central part of the state. 
Many parts of the state produce sand and gravel. 

Electric power. Nuclear power plants provide about 
80 percent of Vermonts electric power. The major nu- 
clear facility serving the state is the Vermont Yankee Nu- 
clear Power Plant in Vernon. Hydroelectric plants gener- 
ate most of the remaining electric power in Vermont. 
New York supplies much of this hydroelectric power. 

Transportation. Vermont has about 14,000 miles 
(23,000 kilometers) of roads and highways. Interstate 89 
and Interstate 91 are the chief highways. Interstate 89 ex- 
tends northwest from White River Junction to the Cana- 
dian border at Highgate. Interstate 91 runs north and 
south between Guilford and Derby Line. The historic, 
scenic Ethan Allen Highway, also known as U.S. Route 7, 
is popular with tourists. It extends between Bennington 
in the south and the Canadian border, near Lake Cham- 
plain, in the north. Vermonts chief airport is at Burling- 
ton. Five rail lines provide freight service in the state. 
Passenger trains serve eight Vermont cities. 

Communication. Vermont has about 40 newspapers, 
including about 10 dailies. The Vermont Gazette was 
published in Westminster for a brief period, beginning 
in 1780. The Rutland Herald is Vermont's oldest continu- 
ously published newspaper. It was begun as a weekly in 
1794 and is now a daily. The Burlington Free Press and 
the Rutland Herald are the state’s largest dailies. About 
30 periodicals are also published in Vermont. 

Vermonts first radio station, WSYB, opened in Rut- 
land in 1930. The first television station, WCAX-TV, be- 
gan broadcasting from Burlington in 1954. Vermont has 
about 55 radio stations and 7 television stations. Many 
communities have access to cable TV and the Internet. 


Government 


Constitution of Vermont was adopted in 1793. Ver- 
mont had two earlier constitutions, adopted in 1777 and 
1786. The Constitution of 1777 was the most liberal of its 
time. It gave all adult male citizens the right to vote, 
without regard to their race or religion, or whether or 
not they owned property. It also forbade slavery. 

Amendments (changes) to the Constitution may be 
proposed every four years by a two-thirds vote of the 


state Senate. The proposed amendments must be ap- 
proved by a majority vote in the state House of Repre- 
sentatives. At the next legislative session two years later, 
the amendments require approval by a majority of both 
the House and the Senate. Finally, to become law, 
amendments need the approval of a majority of the peo- 
ple who vote on the proposals in an election. 
Executive. The governor is elected to a two-year 





term. The governor may be reelected any number of 
times. Voters also elect the lieutenant governor, attorney 
general, auditor, secretary of state, and treasurer to two- 
year terms. The governor appoints most other top offi- 
cials, with Senate approval. 

Legislature of Vermont is called the General Assem- 
bly. \t consists of a 30-member Senate and a 150-mem- 
ber House of Representatives. The voters in each of Ver- 
monts 13 senatorial districts elect from one to six 
senators, depending on total population. Voters in each 
of 106 representative districts and subdistricts elect one 
or more representatives, depending on voter popula- 
tion. Senators and representatives serve two-year terms. 
The legislature is scheduled to meet in odd-numbered 
years but usually meets in even-numbered years as well. 
Its sessions begin on the first Wednesday after the first 
Monday in January. 

Courts. The Supreme Court, Vermonts highest court, 
has a chief justice and four associate justices. The Gen- 
eral Assembly elects the Supreme Court justices to six- 
year terms. It also elects 10 Superior Court judges to six- 
year terms. Each county has one or two Probate Courts, 
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whose judges are elected to four-year terms. The gover- 
nor, with the legislature's approval, appoints the District 
Court judges to six-year terms. 

Local government in Vermont is centered in towns. 
Vermont towns are similar to townships in other states. 
That is, they are geographic areas that may include sev- 
eral communities and large rural districts under one 
government. In Vermont, there are 237 towns with local 
governments. Five towns—Averill, Ferdinand, Glasten- 
bury, Lewis, and Somerset—do not have enough inhabi- 
tants to have governments. They range in population 
from no people in Lewis to 23 in Ferdinand. Each of Ver- 
monts nine cities also has a local government. 

Vermont towns use the town meeting form of govern- 
ment, the purest type of democracy, in which citizens 
take a direct part in government. Each March, town vot- 
ers assemble to elect officials, approve budgets, pass 
laws, and decide other local business. Vermont cities 
Operate under council-manager or mayor-council gov- 
ernments. Cities, towns, villages, and special districts 
must submit changes in their charters to the Vermont 
General Assembly for approval. The powers of county 


Party Term 
As an independent republic 
Thomas Chittenden None 1778-1789 
Moses Robinson None 1789-1790 
Thomas Chittenden None 1790-1791 
As a state 

Thomas Chittenden None 1791-11797 
Paul Brigham None 1797 

Isaac Tichenor Federalist 1797-1807 
Israel Smith * Dem.-Rep. 1807-1808 
Isaac Tichenor Federalist 1808-1809 
Jonas Galusha * Dem.-Rep. 1809-1813 
Martin Chittenden Federalist 1813-1815 
Jonas Galusha * Dem.-Rep. 1815-1820 
Richard Skinner * Dem.-Rep. 1820-1823 
Cornelius P. Van Ness * Dem.-Rep. 1823-1826 
Ezra Butler t Nat. Rep. 1826-1828 
Samuel C. Crafts + Nat. Rep. 1828-1831 
William A. Palmer Anti-Masonic 1831-1835 
Silas H. Jennison Whig 1835-1841 
Charles Paine Whig 1841-1843 
John Mattocks Whig 1843-1844 
William Slade Whig 1844-1846 
Horace Eaton Whig 1846-1848 
Carlos Coolidge Whig 1848-1850 
Charles K. Williams Whig 1850-1852 
Erastus Fairbanks Whig 1852-1853 
John S. Robinson Democratic 1853-1854 
Stephen Royce Republican 1854-1856 
Ryland Fletcher Republican 1856-1858 
Hiland Hall Republican 1858-1860 
Erastus Fairbanks Republican 1860-1861 
Frederick Holbrook Republican 1861-1863 
J. Gregory Smith Republican 1863-1865 
Paul Dillingham Republican 1865-1867 
John B. Page Republican 1867-1869 
Peter T. Washburn Republican 1869-1870 
George W. Hendee Republican 1870 

John W. Stewart Republican 1870-1872 
Julius Converse Republican 1872-1874 
Asahel Peck Republican 1874-1876 
Horace Fairbanks Republican 1876-1878 


*Democratic-Republican 


tNational Republican 


Party Term 

Redfield Proctor Republican 1878-1880 
Roswell Farnham Republican 1880-1882 
John L. Barstow Republican 1882-1884 
Samuel E. Pingree Republican 1884-1886 
Ebenezer J. Ormsbee Republican 1886-1888 
William P. Dillingham Republican 1888-1890 
Carroll S. Page Republican 1890-1892 
Levi K. Fuller Republican 1892-1894 
Urban A. Woodbury Republican 1894-1896 
Josiah Grout Republican 1896-1898 
Edward C. Smith Republican 1898-1900 
William W. Stickney Republican 1900-1902 
John G. McCullough Republican 1902-1904 
Charles J. Bell Republican 1904-1906 
Fletcher D. Proctor Republican 1906-1908 
George H. Prouty Republican 1908-1910 
John A. Mead Republican 1910-1912 
Allen M. Fletcher Republican 1912-1915 
Charles W. Gates Republican 1915-1917 
Horace F. Graham Republican wI1?-1919 
Percival W. Clement Republican 1919-1921 
James Hartness Republican 1921-1923 
Redfield Proctor Republican 1923-1925 
Franklin S. Billings Republican 1925-1927 
John E. Weeks Republican 1927-1931 
Stanley C. Wilson Republican 1931-1935 
Charles M. Smith Republican 1935-1937 
George D. Aiken Republican 1937-1941 
William H. Wills Republican 1941-1945 
Mortimer R. Proctor Republican 1945-1947 
Ernest W. Gibson Republican 1947-1950 
Harold J. Arthur Republican 1950-1951 
Lee E. Emerson Republican 1951-1955 
Joseph B. Johnson Republican 1955-1959 
Robert T. Stafford Republican 1959-1961 
F, Ray Keyser, Jr. Republican 1961-1963 
Philip H. Hoff Democratic 1963-1969 
Deane C. Davis Republican 1969-1973 
Thomas P. Salmon Democratic 1973-1977 
Richard A. Snelling Republican 1977-1985 
Madeleine M. Kunin Democratic 1985-1991 
Richard A. Snelling Republican 1991 
Howard Dean Democratic 1951- 
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Vermont Travel Division 
The Vermont House of Representatives meets in the House 
chambers in the State Capitol in Montpelier. The members are 
elected to two-year terms. 


governments are limited mainly to judicial affairs. 

Revenue. Taxes account for about half of the state 
government's general revenue (income). Most of the rest 
comes from federal grants and other programs of the 
United States government, and from charges for gov- 
ernment services. 

A personal income tax accounts for the greatest por- 
tion of the tax revenue. Other important sources of tax 
revenue include a general sales tax, and taxes on motor 
fuels, motor vehicle licenses, corporate income, and in- 
surance premiums. 

Politics. Vermont has voted for more Republican 
presidential nominees than any other state. Since 1856, it 
has given its electoral votes to the Republican nominee 
in every presidential election except the races in 1964, 
1992, 1996, and 2000. For Vermonts voting record in 
presidential elections, see Electoral College (table). 

All of Vermont's governors from 1854 until 1963 were 
Republicans. Since then, both Democrats and Republi- 
cans have won the office several times. In 1974, Patrick J. 
Leahy became the first Democrat to be elected to the 
U.S. Senate from Vermont since the early 1800's. 


History 


Indian days. Vermont was chiefly an Indian hunting 
ground before white settlers came. The Abenaki, Mahi- 
can, and Penacook tribes of the Algonquian Indian fami- 
ly first claimed the region. Powerful New York Iroquois 
Indians drove the Algonquian out. The Algonquian re- 
turned during the early 1600's. With help from the 
French, they defeated the Iroquois. 

Exploration and settlement. Samuel de Champlain 
of France was probably the first white person to explore 
what is now Vermont. He arrived at Lake Champlain in 
1609 and claimed the Vermont region for France. In 
1666, the French built a fort dedicated to Saint Anne on 
Isle La Motte in Lake Champlain. In 1690, Jacobus de 
Warm led British soldiers from Albany, New York, to a 
point near the site of present-day Middlebury, Vermont. 
De Warm founded a fort at Chimney Point, west of Mid- 
dlebury. Vermont's first permanent white settlement was 
made at Fort Dummer, in what is now Brattleboro. Fort 
Dummer was built by Massachusetts settlers in 1724 to 
protect that colony's western settlements from raids by 
the French and Indians. 

The Lake Champlain region became a major battle- 
ground during the French and Indian War (1754-1763). In 
this war, Britain gained from France the control of Ver- 
mont and much of the rest of North America. See 
French and Indian wars. 

Land disputes. Benning Wentworth, the royal gover- 
nor of New Hampshire, made 131 grants of Vermont 
land between 1749 and 1763. This land was called the 
New Hampshire Grants. But New York claimed the same 
land and granted it to other settlers. In 1764, Britain rec- 
ognized the grants made by New York. Britain ordered 
settlers who held New Hampshire Grants to surrender 
their land or pay New York for it. In 1770, these settlers 
organized a military force called the Green Mountain 
Boys to defend their land. The Green Mountain Boys at- 
tacked many New York settlers and drove them from 
Vermont. See Green Mountain Boys. 


The Revolutionary War in America began in Mass- 
achusetts in 1775, before the Vermont land disputes 
were settled. Vermonters united to fight the British. 
Ethan Allen, Benedict Arnold, and more than 80 Green 
Mountain Boys captured Fort Ticonderoga from the 
British in May 1775. Colonial troops held the fort until 
1777, when the British drove them out. The troops re- 
treated south from Fort Ticonderoga, with the British in 
pursuit. In Hubbardton, a rear guard led by Seth Warner 
stopped the retreat and fought the British. The rear 
guard was defeated. But the fighting delayed the British 
long enough to allow the rest of the colonists to escape. 

The Battle of Bennington, on Aug. 16, 1777, was a ma- 
jor Revolutionary War conflict. It is often thought of as a 
Vermont battle. But it was actually fought just west of 
Vermont, in New York. The battle of Bennington and the 
British surrender at Saratoga (also in New York) marked 
the end of British land operations in the Northern 
Colonies. 

Independent republic. On Jan. 15, 1777, Vermont 
settlers declared their territory an independent republic. 
They named it New Connecticut. \n July 1777, Vermont 
adopted its first constitution and its present name. 

New Hampshire and New York still claimed parts of 
Vermont. But Vermont ignored the claims. In 1783, 
George Washington wrote that he believed it would be 
necessary to send troops to overthrow the Vermont 
government. But this never happened, and Vermont re- 
mained an independent republic for 14 years. In 1790, 
Vermont settled its dispute with New York by paying it 
$30,000. New Hampshire also gave up its claim to Ver- 
mont. Such improved relations helped clear the way for 
Vermonts admission to the Union. On March 4, 1791, 
Vermont became the 14th state. 

The 1800's. During the War of 1812, Vermont volun- 
teers fought the British in the battles of Chippewa, 
Lundy's Lane, and Plattsburgh. But the war was unpopu- 
lar in Vermont, because trade with British-controlled 
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Fort Dummer became Ver- 
monts first permanent white 
settlement. It was built in 1724 
by Massachusetts pioneers to 
protect that colony's western 
settlements from raids by the 
French and by Indians. 






The Lake Champlain region 
was a major battleground during } 
the French and Indian War (1754- 
1763). The English gained control 
of Vermont and much of the rest 
of North America as a result of 
the war. 






= Fort Dummer 








Vermont joined the 
Union in 1791. It was 
the first territory after 
the original 13 colo- 
nies to become part of 
the United States. 










The Green Mountain Boys of Ver- 
mont, led by Ethan Allen, captured 
Fort Ticonderoga from the British in 
1775. 
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The Champlain Canal, opened 
in 1823, created a water route 
from Vermont to New York City. 
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Important dates in Vermont WORLD BOOK illustrations by Kevin Chadwick 
1609 Samuel de Champlain claimed the Vermont region president of the United States. 

for France. 1923 Calvin Coolidge, born in Plymouth Notch, became the 
1724 Massachusetts established Fort Dummer, the first 30th president of the United States. 

permanent white settlement in the Vermont region. 1962 Philip H. Hoff became the first Democrat to win elec- 
1763 England gained control of Vermont tion as governor of Vermont since 1853. 
1775 ‘Ethan Allen and the Green Mountain Boys captured 1970 The state legislature passed the Environmental Control 

Fort Ticonderoga in the Revolutionary War. Law. This law permitted Vermont to limit major devel- 
1777 Vermont declared itself an independent republic. opments that could harm the state's environment. 
1791 Vermont became the 14th state on March 4. 1984 Madeleine M. Kunin became the first woman to be 
1823. The opening of the Champlain Canal created a water elected governor of Vermont. 

route from Vermont to New York City. 2000 Vermont became the first state to allow a civil union, 


1881 Chester A. Arthur, born in Fairfield, became the 21st similar to marriage, for two people of the same sex. 
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Oil painting on canvas (1938) by LeRoy Williams; Bennington Museum, Vermont (A. Blake Gardner) 


The Battle of Bennington, on Aug. 16, 1777, was a major Revolutionary War victory for American 
forces. The victory helped end British land operations in the Northern Colonies. 


Canada had become important to the state's economy. 
In 1817, after a harsh winter, many people began to 
move from Vermont to the growing Midwest. Some 
feared future economic hardships in Vermont. Others 
were attracted by the great opportunities to the west. 

The Champlain Canal, which opened in 1823, connect- 
ed Lake Champlain and New York's Hudson River. The 
canal allowed Vermont farmers to ship their goods by 
water all the way to New York City, a major market. 
Farmers in the Champlain Valley prospered, especially 
those who raised Spanish Merino sheep for wool. By 
1840, Vermont had six times as many sheep as people. 
Many small, water-powered mills were built in Vermont 
to process the wool from the sheep. During the mid- 
1800's, competition from Western states and other coun- 
tries made wool prices drop. By 1860, Vermont farmers 
had sold half their sheep to be used as meat. This crisis 
caused Vermont to change from a sheep-raising state to 
a dairy-farming state. 

During the Civil War (1861-1865), about 34,000 Ver- 
monters served with the Union forces. The northern- 
most land action of the war took place in Vermont in 
1864. A group of 22 Confederate soldiers raided banks 
in St. Albans, and fled to Canada with over $20,000. 

Agriculture declined in Vermont after the war. More 
and more Vermont farmers left the state for cities, or for 
better farmland in the Midwest and elsewhere. Most of 
the French Canadians and Europeans who moved to 
Vermont settled in cities to work in factories. The late 
1800's brought great growth to Vermont's wood: 
processing and cheese-making industries. Burlington 
grew rapidly as a port city that processed lumber from 
Canada and shipped it to other cities in the United 
States. The granite industry boomed in Barre. Vermont's 
once important textile industry declined during the late 


1800's. Many textile mills moved to the South, where l/a- 
bor costs were lower. 

The early 1900's. The value of Vermont's manufac- 
tured products more than tripled between 1900 and 
1920. Manufacturing replaced agriculture as Vermont's 
most important economic activity. 

Vermonts tourist industry also grew rapidly during 
the early 1900's. Many large resort hotels and vacation 
camps were built. In 1911, Vermont became the first 
State with an official publicity bureau to attract tourists. 

In 1923, Calvin Coolidge, born in Vermont, became 
the 30th president of the United States. He had been 
elected vice president under President Warren G. Har- 
ding, who died in office. Coolidge was a shy man who 
was quiet in public. To many people, he seemed to bea 
“typical Vermont conservative.” 

The nationwide Great Depression of the 1930's 
brought severe hardship to Vermont. Many small facto- 
ries and lumber mills closed. Vermont farmers were 
hurt by falling prices and reduced sales. Vermonts 
economy improved during the late 1930's. 

The worst flood in Vermont history occurred in No- 
vember 1927. Waters from the Winooski River and 
branches of the Connecticut River swept away entire 
sections of towns. The flood caused 60 deaths and mil- 
lions of dollars in damage. 

The mid-1900's. During World War II (1939-1945), 
Vermont factories produced war materials. After the 
war, the state increased its efforts to attract new indus- 
tries. The Vermont Development Department, estab- 
lished in 1949, promoted industrial development and 
tourism. The state's Municipal Bond Act of 1955 gave 
Vermont communities permission to issue revenue 
bonds. Money from the bonds financed industrial con- 
struction programs. 




















In the 1960's, a few large corporations built factories 
in Vermont. But most of the industry attracted to Ver- 
mont would be considered small in many other states. 
An interstate highway from Massachusetts to the Cana- 
dian border, developed during the 1960's, contributed 
to the growth of industry and tourism in Vermont. 

As Vermont manufacturing grew, agriculture became 
less important to the state's economy. Farms decreased 
in number and increased in size, and the population be- 
gan to shift from rural to urban areas. 

Politically, Vermont remained a Republican center of 
strength. Republicans held such control in the state that 
the election of a few Democrats in the 1950's and 1960's 
made national news. William H. Meyer, elected to the 
U.S. House of Representatives in 1958, became the 
State's first Democratic member of Congress since 1853. 
Philip H. Hoff, who served as governor of Vermont from 
1963 until 1969, was the first Democrat to hold that office 
since 1854. From 1856 through 1960, Vermont gave the 
state's electoral votes to the Republican Party nominee 
in every presidential election. In 1964, the electoral votes 
of the state were given to the Democratic Party nomi- 
nee, Lyndon B. Johnson. 

The late 1900's. The Democratic Party steadily contin- 
ued to gain strength in Vermont. In 1974, Patrick J. Leahy 
became the first Democrat to be elected to the U.S. Sen- 
ate from Vermont since the early 1880's. Following Hoff, 
other Democrats won election as governor. In 1984, 
Madeleine M. Kunin became the first woman to be 
elected governor of Vermont. In the 1992 and 1996 pres- 
idential elections, the state's electoral votes were given 
to the Democratic nominee for only the second and 
third times. Bill Clinton carried the state then. 

Manufacturing and tourism continued to contribute 
greatly to Vermont's economy. The tourist industry, cen- 
tered in the Green Mountains, brought large sums of 
money to the state. But some manufacturing and tourist 
activities were a concern to Vermonters who strongly 
supported maintaining the state's rural environment. In 
1970, the legislature passed the Environmental Control 
Law. This law, one of the strictest of its kind, allows the 
state to limit major developments that could harm the 
environment. It has been used to prevent potentially 
damaging projects. 

Recent developments. The greatest challenge fac- 
ing Vermont lies in balancing the competing expecta- 
tions between the people who favor development and 
their opponents. The economic benefits of development 
regularly clash with the desire to maintain Vermonts 
rural character and natural beauty. 

In 1999, in a landmark decision, the Vermont 
Supreme Court ordered the state government to offer 
homosexual couples the same rights and benefits as het- 
erosexual couples. In 2000, the Vermont legislature ap- 
proved a bill that allows couples of the same sex to en- 
ter into a civil union, a legal relationship similar to a 
marriage. Partners in civil unions are entitled to many of 
the rights and benefits of married couples. Vermont was 
the first state to enact such a law. 

John McCardell and Harold A. Meeks 
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V. Government 
A. Constitution D.Courts 
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F. Electric power 
G. Transportation 
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Questions 


How long was Vermont an independent republic? 

Who were the Green Mountain Boys? 

Which U.S. presidents were born in Vermont? 

What is Vermont's single most important economic activity? 

When did Vermont lose its claim to the Connecticut River? What 
state won this dispute? 

How many Vermont towns have no local government? Why do 
they not have their own government? 

What voting record in presidential elections does Vermont 
hold? 

Where did the northernmost land action of the Civil War take 
place? 

Where was the first teacher-training school in the United States 
established? 

Why was the War of 1812 unpopular with Vermonters? 


Additional resources 
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Elish, Dan. Vermont Cavendish, 1997. 

Fradin, Dennis B. Vermont Childrens Pr., 1993. 
Pelta, Kathy. Vermont Lerner, 1994. 


Level Il 

Bellesiles, Michael A. Revolutionary Outlaws: Ethan Allen and the 
Struggle for Independence on the Early American Frontier. 
Univ. Pr. of Va., 1993. 

Bonfield, Lynn A., and Morrison, M. C. Roxana’s Children: The Bi- 
ography of a Nineteenth-Century Vermont Family. Univ. of 
Mass. Pr., 1995. 

Coffin, Howard. Full Duty: Vermonters in the Civil War. Country- 
man, 1994. 

Haviland, William A., and Power, M. W. The Original Vermon- 
ters: Native Inhabitants, Past and Present Rev. ed. Univ. Pr. of 
New England, 1994. 

Hill, William C. The Vermont State Constitution. Greenwood, 
1992. 

Hosley, William N., Jr, and others. Celebrating Vermont: Myths 
and Realities. Christian A. Johnson Memorial Gallery at Mid- 
dlebury Coll, 1991. 

Morrissey, Charles T. Vermont. Norton, 1981. 

Shaw, Lisa A. R. Vermont: Off the Beaten Path. 2nd ed. Globe Pe- 
quot, 1996. A travel guide. 
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Vermont, University of, is a state-supported coed- 
ucational school in Burlington, Vermont. Its official 
name is the University of Vermont and State Agricultural 
College. It has colleges of agriculture; arts and sciences; 
education and social services; engineering and mathe- 
matics; and medicine. It also has schools of allied health 
sciences, business administration, natural resources, 
and nursing; and a graduate college. The university 
grants bachelor's, master's, and doctor's degrees. It was 
the first university in the United States to admit women 
to the national honor society Phi Beta Kappa. 

The University of Vermont was chartered in 1791. The 
Vermont Agricultural College was chartered in 1864, 
and joined with the University in 1865 to form the Uni- 
versity of Vermont and State Agricultural College. 

Critically reviewed by the University of Vermont 
Vernal equinox. See Equinox. 

Verne, vurn, Jules (1828-1905), a French novelist, 
wrote some of the first science-fiction stories. Although 
his books were written before the invention of the air- 
plane, they have remained popular in the space age. 
Verne forecast the invention of airplanes, submarines, 
television, guided missiles, and space satellites. Verne 
even predicted their uses accurately. 

Verne cleverly used realistic detail and believable ex- 
planations to support incredible tales of adventure. His 
fantastic plots took advantage of the widespread interest 
in science in the 1800s. He 
carried his readers all over 
the earth, under it, and 
above it. Verne’s Twenty 
Thousand Leagues Under 
the Sea, published in 1870, 
tells about Captain Nemo, 
a mad sea captain who 
cruises beneath the oceans 
in a submarine. In Around 
the World in Eighty Days 
(1873), Phileas Fogg travels 
around the earth in the 
then unheard-of time of 80 
days, just to win a bet. 
Other thrillers include A 
Journey to the Center of the Earth (1864), From the Earth 
to the Moon (1865), and Around the Moon (1870). 

Verne knew a great deal about geography, and used 
his knowledge to make his stories realistic. He also 
wrote several historical novels, including a story about 
the American Civil War, North Against South (1887). 

Verne was born in Nantes. He studied law in Paris but 
decided to become a writer. His first works were plays 
and the words for operas. Verne’'s first novel, Five 
Weeks in a Balloon (1863), brought him immediate suc- 
cess. It was based on an essay he wrote describing the 
exploration of Africa in a balloon. The essay was re- 
jected several! times before one publisher suggested 
that Verne rewrite it as a novel of imagination. The pop- 
ularity of the book encouraged Verne to continue writ- 
ing on science-fiction themes. Thomas H. Goetz 
Vernier, VUR nee uhr, is an instrument used in meas- 
uring lengths and angles. It is named for Pierre Vernier, 
a French mathematician who invented it in the 1600s. 

The most common vernier has a short, graduated 
scale, or “ruler,” which slides along a longer scale. The 





Brown Bros. 


Jules Verne 


subdivisions on the short rule are nine-tenths as long as 
the subdivisions on the long scale. Nine small divisions 
on the large scale are equal to 10 on the small scale. 

In using the vernier, the large scale is laid along the 
material to be measured, a small pipe, for example. The 
small scale is slid until it reaches the end of the pipe. 
Now we check to see which of its divisions lines up with 
one of the divisions on the large scale. Suppose the 5, or 
fifth division from the zero end of the small scale, lines 
up with 25 on the large scale. Since each division on the 
small scale is one-tenth smaller than the large divisions, 
five divisions are equal to only four and one-half on the 
large scale. Therefore, the end of the small scale rests at 
25—4.5, or 20.5 on the large scale. 

Engineers often use calipers with a vernier attach- 
ment (see Caliper). Some read to 52, inch (0.0254 milli- 
meter) without a magnifier. The caliper’s beam is divided 
into inches and tenths, and each tenth is divided into 






The vernier scale measures lengths and angles. 


fourths. The vernier is divided into 25 parts. The beam 
may be divided into fiftieths of an inch. The vernier has 
20 divisions to each of its 19. Daniel V. De Simone 
Vernon, Mount. See Mount Vernon (Virginia). 
Verny. See Almaty. 

Veronese, vay roh NAY say, Paolo, PAH oh Ioh (1528- 
1588), painted in and around Venice at the end of the 
Italian Renaissance. His real name was Paolo Cagliari, 
but he was called Veronese because he was born in Ve- 
rona. His art is typically Venetian in its dependence on 
the poetic effects of color. Veronese became most pop- 
ular for paintings of historical subjects and myths, and 
for representations of the life of Venetian aristocrats. He 
also painted religious subjects and portraits. His figures 
are robust and handsome, splendidly costumed, and 
theatrically posed in rich settings. His major works in- 
clude Marriage at Cana in the Louvre in Paris and Mars 
and Venus in the Metropolitan Museum of Art, New 
York City. See also Painting (picture: Feast in the House 
of Levi), Vernon Hyde Minor 

Verrazzano, ver uh ZAH noh, Giovanni da, joh 
VAHN ee dah (1485?-1528?), an Italian navigator in the 
service of France, sailed to North America in 1524. On 
the voyage, he sought the Northwest Passage to China. 
He did not find the passage. But he explored the eastern 
coast of North America from the Carolinas to New- 
foundland. Verrazzano later made two more voyages to 
the New World. Historians believe that during the sec- 
ond of these voyages, he was killed by Indians in the 
Caribbean region. 

Verrazzano was born near Florence. His family name 
is sometimes spelled Verrazano. See also Great-circle 
route; New York (Exploration and early settlement); 
North Carolina (Exploration and settlement); Rhode Is- 
land (Exploration). Helen Delpar 
Verrocchio, vuh ROH kee on, Andrea del, ahn 
DREH uh deh! (about 1435-1488), was an Italian sculptor 
and painter. One of his great works is a standing figure 


of David with the head of Goliath at his feet. The work 
shows how Verrocchio, with his knowledge of anatomy, 
controlled the muscles of David's body and face to en- 
rich the meaning of his subject. The bronze group Christ 
and St. Thomas demonstrates his mastery of psychology 
in the hesitancy of St. Thomas's stride and gesture in 
contrast to the calm and poise of Christ. 

Verrocchioss large bronze of Bartolommeo Colleoni is 
sometimes called the world's finest equestrian statue 
(statue of a man on a horse). His one unquestioned paint- 
ing, The Baptism of Christ, appears in the John the Bap- 
tist, Saint article. The angel on the left was probably 
painted by his pupil Leonardo da Vinci. Roger Ward 
Versailles, vehr SY or vehr SAYLZ, Palace of, is a 
magnificent palace in northern France. It was built by 
King Louis XIV during the 1600's and was the royal resi- 
dence for more than 100 years. It is now a national mu- 
seum. The palace stands in the western part of the city 
of Versailles, about 11 miles (18 kilometers) southwest of 
Paris (see France [political map]). The palace and the 
beautiful grounds around it make up one of the most 
visited sites in France. 

The palace is more than { mile (0.4 kilometer) long 
and has about 1,300 rooms. Many of the rooms have 
been restored and refurnished to look as they did when 
royalty lived in them. The palace also has paintings and 
sculptures by famous European artists. 

Versailles was originally the site of a hunting lodge 
built in 1624 by Louis XIII. After he died, his son, Louis 
XIV, ordered that a palace be constructed on the same 
site. Work began in 1661 under the direction of Louis Le 
Vau, a French architect. The palace took more than 40 
years to complete. Through the years, later kings added 
more rooms to the building. 

The interior of the palace is richly decorated. The 
most famous rooms include the living quarters of the 
king and queen, the Room of Hercules, and the Hall of 
Mirrors. The Hall of Mirrors, designed by Charles Le 
Brun, was begun in 1678. It is a long hallway lined with 
mirrors that runs along the front of the palace. The ceil- 
ing is decorated with paintings glorifying the achieve- 
ments of Louis XIV. The palace also contains a magnifi- 
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cent royal chapel and a private theater. 

The palace gardens were first laid out by landscape 
designer André Le Notre in the 1660's. They were en- 
larged several times and now cover nearly 250 acres 
(101 hectares). Plantings, fountains, and statues are 
arranged in geometric patterns. The park also includes 
two small palaces called the Grand Trianon, designed by 
J. H. Mansard in 1687, and the Petit Trianon. Nearby are 
stables; an orangery (greenhouse for growing orange 
trees); and the picturesque hameau, a miniature farm de- 
signed for Queen Marie Antoinette. 

The French Revolution of 1789-1799 led to the over- 
throw of the French king. Mobs invaded the palace 
during the revolution and removed or destroyed a ma- 
jority of the furniture and art. Little was done to maintain 
the building until the early 1900's, when restoration 
work began. This project is still going on. 

William J. Hennessey 

See also Fountain (picture: A fountain at the Palace of 
Versailles). 

Versailles, vehr SY or vehr SAYLZ, Treaty of, offi- 
cially ended military actions against Germany in World 
War I. The treaty was signed at the Palace of Versailles, 
near Paris, on June 28, 1919, and went into effect on Jan. 
10, 1920. Actual combat had ended when Germany ac- 
cepted an armistice on Nov. 11, 1918. 

The treaty provided an official peace between Ger- 
many and nearly all the 32 victorious Allied and associat- 
ed nations, including Britain, France, Italy, and Japan. 
China never signed the treaty. The United States would 
make a separate peace with Germany in 1921 because 
the U.S. Senate did not ratify the treaty. 

The treaty provided a reorganization of the bound- 
aries and certain territories of European nations and ar- 
eas they controlled in Africa, Asia, and Pacific Ocean is- 
lands. It also created several new international 
organizations, including the League of Nations and the 
Permanent Court of International Justice. In addition, the 
treaty provided a system for administering the former 
colonies of the defeated countries. 

The main roles in drafting the treaty were played by 
President Woodrow Wilson of the United States, Prime 
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The Palace of Versailles and 
its grounds make up one of 
the most beautiful sights in 
France. The palace was built 
during the 1600's as the royal 
residence of France, but today 
it is a museum. The building 
has about 1,300 rooms, many 
of which have been restored 
and refurnished. 
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Minister David Lloyd George of the United Kingdom, 
Premier Georges Clemenceau of France, and Prime 
Minister Vittorio Orlando of Italy. These men were 
called the Big Four. 

Background of the treaty. Preparations for peace 
began well before the armistice. Beginning tn 1915, a 
number of the Allied governments, including Italy and 
Japan, adopted secret treaties intended to divide among 
them certain parts of Germany, the Ottoman Empire 
(now Turkey), and other enemies in the war. German 
colonial territories in Africa, Asia, and the Pacific Ocean 
also were to be annexed. Italy joined the Allied war ef- 
fort as a result of such promises. 

President Wilson presented his ideas for peace in his 
famous Fourteen Points address on Jan. 8, 1918. He op- 
posed carrying out terms of any secret treaties. He 
hoped to apply the principle of ethnic se/f-determina- 
tion, under which no ethnic group would have to be 
governed by a nation or state that it opposed. Wilson 
also called for moderate punishment, both economic 
and territorial, for Germany. He believed this approach 
would encourage Germany to establish a democratic 
government, to help rebuild Europe, and to refrain from 
waging war in the future out of bitterness. See World 
War | (The Fourteen Points). 

Wilson's chief goal was to have the treaty provide for 
the formation of a League of Nations (see League of Na- 
tions). He hoped that the threat of economic or military 
punishment from League members, including Germany, 
would prevent future wars. 

The other major Allies, however, had little interest in 
honoring either Wilson's Fourteen Points or all his goals 
for the League of Nations. Clemenceau sought to cripple 
Germany economically, militarily, and territorially. He 
also sought security against any future German aggres- 
sion through creation of special military alliances with 
the United Kingdom and the United States. Lloyd 
George wanted to leave Germany with enough re- 
sources for trade, but not enough for waging war. Other 
Allies, especially Italy and Japan, were chiefly concerned 
with obtaining more land. 

Provisions. The main provisions set up the League of 
Nations, revised boundaries, disarmed Germany, and 
called for reparations. Reparations consisted of money 
and other resources Germany would have to give the 
Allies for severe losses they suffered in the war. 

To win support for certain changes concerning the 
League of Nations, Wilson compromised on the ideals 
he had set forth in the Fourteen Points. For example, he 
accepted terms made in secret treaties. Thus, Italy re- 
ceived the South Tyrol region of Austria-Hungary, and 
Japan obtained German colonies in the North Pacific 
Ocean and German holdings in China's Shantung 
province. Wilson also compromised on reparations, 
agreeing to much more than Germany could afford. Ger- 
many had to give the Allies coal, livestock, ships, timber, 
and other resources, plus cash payments. 

Germany lost all its overseas colonies. From its home- 
land, Germany lost the provinces of Alsace and Lorraine 
to France, small areas of Eupen, Malmédy, Moresnet, 
and St. Vith to Belgium, and another small border area 
near Troppau (now Opava) to Czechoslovakia. As a result 
of a plebiscite (popular vote), Germany also lost North- 
ern Schleswig to Denmark. France gained possession of 


the coal mines in Germany's Saar region for 15 years. 
Danzig (now Gdansk, Poland) was taken from Germany 
and became a “free city’ under protection of the League 
of Nations. Poland gained most of West Prussia and 
much of the province of Posen (now Poznan). Germany's 
Rhineland was to be demilitarized. But the Allies were to 
occupy parts of it for 15 years. See Europe (Between 
world wars; maps). 

Ratification. In early May 1919, the treaty was pre- 
sented to Germany. German officials strongly objected, 
but they had to accept the terms and sign the treaty. The 
treaty was ratified by Germany's new republican govern- 
ment and all the major Allied powers except China and 
the United States. It took effect early in 1920. 

Strong opposition to the treaty developed in the Unit- 
ed States. Many Americans disagreed with Wilson's 
generous approach to war-torn Europe. Republicans ob- 
jected to U.S. commitments to the League of Nations. In 
March 1920, the U.S. Senate refused to approve the 
treaty. The United States never joined the League of Na- 
tions or the Permanent Court of International Justice. In 
August 1921, however, Germany and the United States 
concluded a separate peace in the Treaty of Berlin. 

Effects. The lost land and huge reparations angered 
many Germans, who also felt bitter about a “war guilt” 
clause in the treaty that declared Germany solely re- 
sponsible for the war. These factors may have con- 
tributed to the rise of German dictator Adolf Hitler and 
his Nazi Party during the 1930's. Lawrence E. Gelfand 

See also World War Il (The Peace of Paris). 
Vertebra. See Spine. 

Vertebrate, VUR tuh briht or VUR tuh brayt, is an ani- 
mal with a spina/ column (backbone) and a cranium 
(brain case). There are about 40,000 species of verte- 
brates. They may be divided into eight classes: (1) hag- 
fishes (Myxinil; (2) lampreys (Cephalaspidomorphii; (3) 
sharks and other cartilaginous fish (Chondrichthyes); (4) 
bony fish (Osteichthyes); (5) frogs and other amphibians 
(Amphibia); (6) reptiles (Reptilia); (7) birds (Aves); and (8) 
mammals (Mammalia). 

Most vertebrates have a spinal column made of 
bones called vertebrae (see Spine). But some, such as 
the shark, do not have a bony spinal column. Sharks 
have vertebrae made of cartilage (waxy tissue). 

All vertebrates are bilaterally symmetrical—that is, the 
left and right sides of the body are alike. The body is 
usually divided into a head and a trunk. The more ad- 
vanced land vertebrates have a neck. In mammals (ani- 
mals with milk glands for feeding their young), the trunk 
is divided into a thorax (chest) and abdomen. Verte- 
brates never have more than two pairs of limbs. 

Lawrence C Wit 


Scientific classification. Vertebrates are classified in the 
phylum Chordata and make up the subphylum Vertebrata. 
Related articles in World Book include: 


Amphibian Nervous system (In verte- 
Amphioxus brates) 

Bird Prehistoric animal (The first 
Chordate animals with backbones) 
Fish Reptile 

Invertebrate Shark 

Lamprey Skate 

Mammal Tail 


Vertical take-off aircraft. See V/STOL; Helicopter. 
Vertigo. See Dizziness. 
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Very high frequency waves, also called VHF 
waves, are electromagnetic waves in the frequency 
band from 30 megahertz (30 million cycles per second) 
to 300 megahertz (300 million cycles per second). VHF 
wavelengths range from 1 to 10 meters. The Federal 
Communications Commission has assigned portions of 
the VHF band to television and frequency modulation 
(FM) radio stations and to amateur radio operators. Fre- 
quencies assigned to television are from 54 to 72, 76 to 
88, and 174 to 216 megahertz. Frequencies assigned to 
FM are from 88 to 108 megahertz. VHF waves travel in 
straight lines, like light waves. Their transmission is ordi- 
narily limited to line-of-sight paths. Obstructions, such 
as buildings, reflect or absorb them. Hugh D. Young 

See also Frequency modulation; Short waves; Tele- 
vision (Broadcasting). 

Vesalius, vih SAY lee uhs, Andreas, ahn DREH ahs 
(1514-1564), a Flemish physician, made important contri- 
butions to the study of human anatomy. His book On the 
Structure of the Human Body, or Fabrica (1543), was the 
first manual of anatomy with clear, detailed illustrations. 
Vesalius is often called the founder of human anatomy. 

Vesalius was born on Dec. 31, 1514, in Brussels, in 
what is now Belgium. At age 23, he became a professor 
of anatomy and surgery at the University of Padua in 
Padua, Italy. An innovative teacher, Vesalius performed 
dissections on human corpses as he taught. The tradi- 
tional method of instruction had been for the teacher to 
read from a prepared text while an assistant did the dis- 
section. Vesalius also popularized the use of drawings 
to help make anatomy iectures more easily understood. 

Vesalius had been trained in anatomy from the widely 
accepted writings of Galen, a physician who practiced 
medicine in the A.D. 100’s. However, through his many 
dissections, Vesalius found errors in Galen's theories. In 
Fabrica, Vesalius corrected many of these theories. The 
book also contains the first accurate descriptions of the 
small bones of the head and ear, and excellent illustra- 
tions of the muscles and skeleton. Modern anatomy text- 
books are modeled on Fabrica. Later in his career, Vesa- 
lius served as physician to Holy Roman Emperor Charles 
V and to Philip Il of Spain. Vesalius died in a shipwreck 
on Oct. 15, 1564. John Scarborough 

See also Biology (picture: The human muscular sys- 
tem); Medicine (The Renaissance; picture: Scientific 
study of anatomy). 

Vesey, VEE zee, Denmark (1767?-1822), a black freed- 
man, planned a slave revolt in the state of South Caroli- 
na that involved more blacks than any other uprising in 
United States history. The revolt never took place. But 
the threat of it caused South Carolina to pass restrictive 
laws against black literacy and religion. 

In 1822, Vesey recruited hundreds of slaves and free 
blacks in South Carolina’s coastal counties for a July 14 
assault on Charleston. As many as 5,000 slaves may have 
known of the plot, and two slaves informed their own- 
ers. Charleston officials arrested several leading rebels 
and whipped them until they gave information leading 
to the arrest of Vesey and his chief lieutenant. After a tri- 
al by a special tribunal (court), Vesey and 34 others were 
hanged. The tribunal ordered 37 conspirators, including 
Vesey’s son Sandy, to be sold to Spanish-ruled Cuba. 

Vesey was probably born in St. Thomas, in what are 
now the U.S. Virgin Islands. In 1781, he was purchased 


Vespucci, Amerigo 341 


by Captain Joseph Vesey to serve as a cabin boy and do- 
mestic slave. He bought his freedom in 1799 with lottery 
winnings, then worked as a carpenter and a lay preach- 
er until his death on July 2, 1822. Douglas R. Egerton 
Vespasian, veh SPAY zhee uhn(A.D. 9-79), was a 
Roman emperor. Rome prospered under his rule. He set 
up new taxes and supervised their collection, thereby 
restoring the empire's financial condition. He built a 
forum and the Temple of Peace, the Colosseum, and 
other buildings (see Forum, Roman; Colosseum). He 
also founded professorships to encourage education. 
Vespasian was born on Nov. 17, A.D. 9, near Reate, 
northeast of Rome. His full name was Titus Flavius Ves- 
pasianus. He became a senator and, during A.D. 43 and 
44, commanded troops in the conquest of Britain. In A.D. 
67, Emperor Nero sent Vespasian to put down a Jewish 
rebellion in Judea. After Nero's death in A.D. 68, Galba, 
Otho, and Vitellius followed one another as emperor. Fi- 
nally, in A.D. 69, Vespasian’s troops occupied Rome and 
proclaimed him emperor. In Rome, the Senate enacted 
the Lex de imperio Vespasiani, the first known written 
statement of the powers of a Roman emperor. Vespa- 
sian died in June A.D. 79 and was succeeded by his son 
Titus. F.G. B. Millar 
Vesper. See Evening star. 
Vespucci, veh SPOO chee, Amerigo, uh MEHR uh 
GOH (1454-1512), was an Italian-born explorer for whom 
America was named. He claimed to have explored the 
American mainland in 1497 and thought he had reached 
a “New World.” Christopher Columbus had sailed to this 
area in 1492. But Columbus thought he had arrived at is- 
lands off Asia and may 
never have realized that 
he reached a New World. 
Martin Waldseemiller, 
a German mapmaker, be- 
lieved that Vespucci was 
the first European to reach 
the New World. In 1507, 
he suggested that the land 
be named America. Soon, 
this name was used in Eu- 
rope. Today, however, 
many scholars doubt 
Vespuccis role in the ex- 
ploration of America. 
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Amerigo Vespucci made three known voyages to America, the 
first one in 1499. He reported that he also reached America in 
1497, but most historians now question this claim. 


342 Vessel, Blood 


Life and expeditions. Vespucci was born in Flor- 
ence and studied navigation as a youth. He spent his 
early career in the banking firm of Lorenzo di Pier 
Francesco de’ Medici of Florence. In 1491, he moved to 
Seville, Spain, and became connected with a company 
that equipped ships for long voyages. 

Vespucci later claimed that he made four voyages to 
the New World. After what he called his first voyage, in 
1497, he said he had sighted a vast continent (South 
America). In 1499 and 1500, Vespucci took part in an ex- 
pedition led by the Spanish explorer Alonso de Ojeda. 
During this voyage, Vespucci's ship traveled along the 
coast of Venezuela. In 1501 and 1502, and again in 1503 
and 1504, Vespucci sailed with the fleet of Gongalo 
Coelho, a Portuguese captain. Both of these expeditions 
explored the southern coast of Brazil. 

Vespucci's reputation came largely from a letter he 
wrote to Lorenzo di Pier Francesco de’ Medici in 1502 or 
1503. In it, Vespucci told of his discovery of a new conti- 
nent and vividly described it. The letter was published in 
1503 or 1504 under the title of Mundus Novus (New 
World ). It became extremely popular and later was pub- 
lished in several editions and translations. The letter es- 
tablished Vespucci as a famous explorer. 

Vespucci became a Spanish citizen in 1505 and went 
to work for a government agency that regulated com- 
merce with the New World. He served as chief navigator 
for the agency from 1508 until his death. 

The controversy. Soon after Vespucci died, scholars 
began to question his claims of discovery. They found 
little evidence to support his own reports of making a 
voyage in 1497. Vespucci also claimed to have led all the 
expeditions, but he actually had been only a navigator or 
commander of a single ship. In time, Christopher Co- 
lumbus became known as the European discoverer of 
the New World. Charles Gibson 
Vessel, Blood. See Blood; Artery; Vein. 

Vesta was a goddess of the household in Roman my- 
thology. The hearth was the center of family life in an- 
cient Rome, and Vesta’s symbol was the fire in the 
hearth. Every Roman home had a shrine that honored 
Vesta and the household gods called the /ares and the 
penates. 

Vesta came to be identified with the Greek hearth 
goddess Hestia. As such, she was a daughter of Saturn, 
the god of fertility and planting, and Ops, the goddess 
of the plentiful harvest. In addition, Vesta was a sister of 
Jupiter, the king of the gods. In myths, she was por- 
trayed as young and unmarried. 

In addition to being worshiped by individual families, 
Vesta had an important public role as a protector of the 
city of Rome. This role may have originated during the 
early days of Rome, when a king ruled the city. Vesta 
safeguarded the welfare of the king's hearth and house- 
hold, a matter of concern to the entire community. 

A temple honoring Vesta stood in the Forum of 
Rome. In the temple burned a perpetual sacred flame 
that symbolized the Roman belief in the eternity of the 
city. The flame was tended by six priestesses known as 
Vestal Virgins. The Romans considered it a great honor 
to be chosen to serve as a Vestal Virgin. The priestesses 
often had considerable power and influence in Roman 
political life. Daniel P. Harmon 

See also Hestia; Lares and penates. 





Vesuvius, vuh SOO vee uhs, is the only active volcano 
on the mainland of Europe. It is probably the most fa- 
mous volcano in the world. It rises on the Bay of Naples, 
about 7 miles (11 kilometers) southeast of the city of Na- 
ples, Italy. Vesuvius has been studied by scientists more 
than any other volcano because it erupts frequently and 
is easy to reach. Vesuvius is a cone within the rim of 
Mount Somma, a big crater formed when the top of the 
mountain collapsed in the eruption of A.D. 79. The 
height of the cone changes with each eruption. In 1900, 
it was 4,275 feet (1,303 meters) high. But after several 
eruptions since then, its height has dropped to 4,190 
feet (1,277 meters). The top of the cone is a cup-shaped 
crater, ranging from 50 to 400 feet (15 to 120 meters) | 
across. Vesuvius spouts columns of steam, cinders, and 
sometimes small amounts of lava into the air. 

Many people live on the lower slopes of the moun- 
tain and on the plains at its foot, in spite of Vesuvius his- | 
tory of eruptions. The volcanic soil is extremely fertile 
and the area is famous for its vineyards of wine grapes. 

Early eruptions. Prehistoric people probably saw 
Vesuvius in eruption. Roman legends say that the gods 
had once used the mountain as a battleground, but at 
the time of Christ it had been dormant for hundreds of 
years. A series cf earthquakes alarmed the people that 
lived in the neighborhood of Vesuvius for 16 years fol- 
lowing A.D. 63. The first recorded eruption occurred on 
Aug. 24, A.D. 79, when the cities of Herculaneum, Pom- 
peii, and Stabiae were covered by ashes and lava. An 
eyewitness account of the disaster was written by a 
Roman author, Pliny the Younger. His uncle, Pliny the 
Elder, was killed during the eruption. 

In 472, ashes poured from the crater in such great 
amounts that they were carried by the wind as far as 
Constantinople (now Istanbul). Streams of lava and boil- 
ing water fell on the villages at the foot of the mountain 
in 1631. About 4,000 people were said to have died. 
There were other destructive eruptions in 1794, 1822, 
1855, 1872, 1880, 1895, 1906, 1929, and 1944. 

Recent eruptions. The greatest destruction in recent 
years occurred in April 1906, when several towns were 
destroyed. In the eruption of March 1944, which de- 
stroyed the village of San Sebastiano, soldiers of the Al- 


a a 





© Jonathan Blair Woodfin Camp, Inc. 
Mount Vesuvius towers over the city of Naples, Italy. Despite 
the volcano’s frequent eruptions, many people farm the nearby 
land. The ash from Vesuvius has made the soil extremely fertile. 














lied armies helped the people of nearby towns escape 
the lava and volcanic dust. 

Before the eruption of 1944, thousands of visitors 
came to Vesuvius every year. They could go down into 
the crater for some distance and see a crimson stream 
of lava flow from the cone and turn into a bed of cold 
stone. A cable railway which took visitors to within 450 
feet (137 meters) of the edge of the crater was destroyed 
in this eruption. Many people still visit the area. 

A Royal Observatory was established on the slopes of 
the mountain in 1844. Since that time scientists have 
kept a constant watch over the volcano during and be- 
tween eruptions. One observer lost his life standing by 
his post. David I. Kertzer 

See also Herculaneum; Mountain (diagram: Major 
mountains); Naples; Pompeii; Volcano (Composite vol- 
canoes). 

Vetch is a type of vine that is grown chiefly as feed for 
cattle and sheep. A form of vetch called forse bean or 
broad bean is grown for its seed, which is eaten as a 
vegetable. Vetches are also used as fertilizer. 

The leaves of vetches have many leaflets. Vetches 
have tendrils (threadlike structures) that attach them- 
selves to other plants for support. Vetches have weak 
stems that grow 2 to 5 feet (60 to 150 centimeters) long 
or more. Most vetches require a cool growing season. 

Farmers throughout the world grow vetch to make 
such animal feed as hay, pasturage, and silage. In the 
United States, vetch is most widely grown as a crop in 
the southern half of the country and in the Pacific Coast 
States. Due to the mild winters in these areas, vetch can 
be planted in the fall. It grows in the winter and is 
plowed in the spring. This process fertilizes the soil. The 
leading U.S. vetch producers are Oklahoma, Arkansas, 
Texas, and California. Most vetch seed comes from 
Texas, Nebraska, Oklahoma, and Oregon. 


Scientific classification. Vetch is in the pea family, Fa- 
baceae or Leguminosae. It is genus Vicia. There are about 150 
species of vetch. The most common are hairy vetch, V. villosa, 
common vetch, V. sativa, and purple vetch, V. atropurpurea. 


Vern L Marble 


See also Broad bean. 
Veterans Administration. See Veterans Affairs, 
Department of. 

Veterans Affairs, Department of, also called the 
VA, is an executive department of the United States gov- 
ernment. It administers benefits to veterans of U.S. mili- 
tary service, their dependents, and the dependents of 
deceased veterans. The secretary of veterans affairs, a 
member of the President's Cabinet, heads the depart- 
ment. The secretary is ap- 
pointed by the President, 
subject to U.S. Senate ap- 
proval. 

The benefits adminis- 
tered by the department 
include health care, dis- 
ability and death compen- 
sation, education assist- 
ance, burial assistance, and 
help in obtaining home 
loans. Veterans apply at VA 
health care facilities to re- 





The seal of the Department 
of Veterans Affairs 
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ceive health care benefits. Veterans and their depend- 
ents apply at the department's regional offices to receive 
all other benefits. The dependents of veterans are not el- 
igible for health care benefits. 

The Department of Veterans Affairs has at least one 
regional office in each U.S. state. It also has regional of- 
fices in Puerto Rico and the Philippines. In addition, the 
department operates veterans’ hospitals in all U.S. states, 
except Alaska and Hawaii, and in Puerto Rico. The De- 
partment of Veterans Affairs administers national! ceme- 
teries for deceased veterans and for their spouses and 
children. 

Benefits and other services. The VA pays disability 
or death compensation or pensions to millions of veter- 
ans and dependents of deceased veterans. The depart- 
ment also treats veterans in its hospitals and operates 
clinics for veterans. Millions of veterans and members 
of the military service hold insurance policies adminis- 
tered by the department. The VA also guarantees home 
loans to veterans and their dependents. 

The Department of Veterans Affairs administers an 
educational training program authorized by a series of 
laws popularly referred to as G/ bills. Veterans and their 
dependents have received Gl Bill training since 1944. 
That year, Congress passed the first GI Bill, the Service- 
men’s Readjustment Act, for veterans of World War II 
(1939-1945). The second GI Bill, the Veterans’ Readjust- 
ment Assistance Act of 1952, aided veterans of the Ko- 
rean War (1950-1953). The Veterans’ Readjustment Act of 
1966 was intended for people who served in the armed 
forces after the Korean War. The act provided educa- 
tional benefits for those who served between Feb. 1, 
1955, and Jan. 1, 1977. 

Men and women entering military service between 
Jan. 1, 1977, and July 1, 1985, qualified for the Post- 
Vietnam Era Veterans’ Educational Assistance program. 
To get benefits, members of the military service must 
deposit part of their pay in a special savings fund. The 
government deducts contributions from each person's 
monthly pay and adds a certain extra amount to the 
fund, depending on how much the person invests. 

The Montgomery GI Bill, which became effective 
July 1, 1985, established two educational benefits pro- 
grams. The first program benefits men and women who 
began active duty after June 30, 1985. Participants in this 
program have their military pay reduced for a certain 
period of their active duty. In return, they receive a 
larger amount of money for full-time training. 

The second program under the Montgomery GI Bill 
provides educational benefits for members of the Re- 
serves and the Army and Air National Guard. The pro- 
gram is available to members who enlist, reenlist, or ex- 
tend an enlistment for six years after June 30, 1985. 
Participants receive money while attending an institu- 
tion of higher learning as full-time students. Veterans 
covered by the Montgomery Gl Bill include those who 
took part in the Persian Gulf War in 1991. 

History. Veterans of the Revolutionary War (1775- 
1783) received pensions under a series of laws adopted 
during the late 1700's and early 1800's. Temporary help 
had been given to these veterans in the form of cash bo- 
nuses and land grants. The office of the Commissioner 
of Pensions was set up in 1849 to administer all military 
pension laws under the direction of the secretary of the 
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interior. The first U.S. Soldiers’ Home was established in 
1851 in Washington, D.C., to provide a home for invalid 
or disabled soldiers. 

Today, the Department of Veterans Affairs operates 
domiciliaries for veterans who do not need hospital care 
but who are unable to earn a living and lack means of 
support. There are also nursing home units associated 
with the hospitals operated by the VA. 

During World War | (1914-1918), the Bureau of War 
Risk Insurance was created under the War Risk Insur- 
ance Act. The bureau administered insurance against 
death or disability of members of the armed forces. The 
act also set up the Federal Board for Vocational Educa- 
tion to provide vocational rehabilitation for disabled vet- 
erans. Five government agencies were then serving vet- 
erans. To eliminate the duplication, Congress created 
the Veterans Bureau in 1920. In 1930, the Veterans Ad- 
ministration (VA) was created by combining the Veter- 
ans Bureau with the National Home for Disabled Volun- 
teer Soldiers and the Bureau of Pensions. 

In 1988, Congress passed a bill that made the Veter- 
ans Administration an executive department of the U.S. 
government. The bill renamed the VA the Department of 
Veterans Affairs. The changes went into effect in 1989. 
Edward J. Derwinski became the first secretary of veter- 
ans affairs. He resigned in 1992, and Jesse Brown be- 
came secretary in 1993. In 1997, Brown resigned. He was 
succeeded by Togo West in 1998. West resigned in 2000 
and was succeeded by Hershel W. Gober, who served 
as acting secretary. Anthony J. Principi succeeded Gober 
in 2001. Critically reviewed by the Department of Veterans Affairs 

See also Agent Orange; Brown, Jesse; Pension (Mili- 
tary pensions). 

Veterans Day honors men and women who have 
served in the United States armed services. Veterans 
Day is a legal federal holiday in the United States. It is 
celebrated on November 11, the anniversary of the end 
of World War | (1914-1918). Canada, Australia, and New 
Zealand observe November 11 as Remembrance Day to 
honor people who have died in war. The United King- 
dom celebrates Remembrance Day on the Sunday clos- 
est to November 11. Veterans Day celebrations in the 
United States include parades and speeches. Special 
services are held at the Tomb of the Unknown Soldier in 
Arlington National Cemetery in Arlington, Virginia. 

In 1919, President Woodrow Wilson proclaimed No- 
vember 11 as Armistice Day to remind Americans of the 
tragedies of war. A 1938 law made the day a federal holi- 
day. In 1954, Congress changed the holiday's name to 
Veterans Day to honor all U.S. veterans. Sharron G. Uhler 
Veterans of Foreign Wars of the United States 
(VFW) is one of the 
largest veterans’ organ- 
izations in the United 
States. The organization 
seeks to develop com- 
radeship among its mem- 
bers, assist needy veterans 
and their families, and or- 
ganize memorial services 
for deceased veterans. It 
also promotes patriotism 
and community and leg- 
islative activities. 
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Any officer or enlisted man or woman, either on ac- 
tive duty or honorably discharged, who fought in any 
foreign military campaign of the United States may join 
the VFW. Membership of the VFW includes veterans of 
World War | (1914-1918), World War II (1939-1945), the 
Korean War (1950-1953), the Vietnam War (1957-1975), 
and the Persian Gulf War (1991). In 1978, the VFW began 
to admit women members. 

The Ladies Auxiliary to the Veterans of Foreign Wars 
is a woman's organization devoted to community serv- 
ice and patriotism. The auxiliary assists the VFW with 
many of its programs. Any woman with a close relative 
who is eligible to join the VFW may join the VFW Auxil- 
iary. Any woman who herself fought in a foreign war 
may also join. 

The first attempts to form organizations of veterans of 
foreign wars began in the late 1890's. Three organiza- 
tions combined in 1913 to form the VFW. Its headquar- 
ters are in Kansas City, Missouri. 

Critically reviewed by the VFW 
Veterans’ organizations include former members 
of a nation’s armed services. They may limit membership 
to veterans who served during a particular war or mili- 
tary campaign. Or they may accept only veterans who 
fought overseas or were disabled. 

Veterans organizations have been chiefly patriotic 
and social in purpose. They promote the comradeship 
formed during war and work to support the laws and 
government of the nation. They also provide care for the 
widows and children of deceased veterans. Veterans’ or- 
ganizations conduct memorial services and take care of 
the graves of deceased veterans. 

These groups usually have significant political influ- 
ence because of their large membership. They use this 
power to obtain legislation that will benefit veterans, 
such as pensions, and care for disabled veterans. 

In the United States, the Society of the Cincinnati 
was the first veterans’ organization. Major General Henry 
Knox suggested that officers of the Continental Army or- 
ganize a society of veterans who fought in the Revolu- 
tionary War in America (1775-1783). The Society of the 
Cincinnati began in 1783, with George Washington as its 
first president. 

The veterans organizations formed after the War of 
1812 and the Mexican War (1846-1848) were not large. 
After the American Civil War (1861-1865), which had 
large armies, strong veterans organizations came into 
existence. The Grand Army of the Republic (G-A.R), an 
organization of veterans of the Union Army, began its 
work in 1866. It had enough influence to control the Re- 
publican Party for almost 40 years. It reached its highest 
membership in 1890. The support of the GAR. often 
meant the difference between victory and defeat for 
candidates in the North. The United Confederate Veter- 
ans held a similar position in the South. 

The Jewish War Veterans of the United States was es- 
tablished in 1896. Other attempts to organize the veter- 
ans of foreign military campaigns began in the late 
1890's. The United Spanish War Veterans, founded in 
1898, included soldiers who had fought in the Spanish- 
American War, which took place earlier that year. Three 
organizations of veterans of foreign wars joined in 1913 
to form the Veterans of Foreign Wars (VFW). In 1919, fol- 
lowing World War | (1914-1918), veterans who fought 











in France formed a veterans organization called the 
American Legion. The Disabled American Veterans was 
established in 1920. 

After World War II, veterans formed new organiza- 
tions. The American Veterans of World War I], Korea, 
and Vietnam (AMVETS) was founded in 1944. It has a 
membership of about 250,000. The American Veterans 
Committee (AVC) began in 1944. Its membership is 
about 25,000. 

In Canada, the 500,000-member Royal Canadian Le- 
gion is the country’s largest veterans’ organization. It was 
founded in 1926, and has about 2,000 branches in Cana- 
da. The Army, Navy, and Air Force Veterans in Canada is 
the country’s oldest veterans’ group. It was founded in 
1837, and ranks second in size. Other Canadian veterans’ 
organizations include the Canadian Corps Association, 
Canadian Paraplegic Association, Canadian Pensioners 
Association of the Great War, and the War Amputations 
of Canada. Morgan S. Ruph 

Related articles in World Book include: 

American Gl Forum of the Grand Army of the Republic 

United States Royal Canadian Legion 
American Legion Veterans Day 
American Legion Auxiliary Veterans of Foreign Wars of 
AMVETS the United States 
Disabled American Veterans 
Veterinarian. See Veterinary medicine (Careers in 
veterinary medicine). 

Veterinary medicine is the branch of medicine that 
deals with the diseases of animals. Doctors who treat an- 
imals are called veterinarians. Veterinarians are trained 
to prevent, diagnose, and treat illness in large and small 
animals. Their work is especially valuable because many 
animal diseases can be transmitted to human beings. 
Such diseases, called zoonoses, include rabies, anthrax, 
brucellosis, tuberculosis, plague, psittacosis (parrot 
fever), Q-fever, and tu/aremia (rabbit fever). 

In cities, most veterinarians care for dogs, cats, and 
other household pets. Veterinarians in cities primarily 
work in animal hospitals. These hospitals contain equip- 
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Veterinary practice in cities chiefly involves caring for pets. 

| Veterinarians examine and treat sick and injured animals, and 
also provide vaccinations and other preventive care. 
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ment much like that used in hospitals for human beings. 
There, animals may be cared for during illnesses, and 
surgery may be performed to treat an illness or injury. 

An important part of a veterinarian’s duties is the con- 
trol of rabies. Proper vaccination of dogs, cats, and fer- 
rets against rabies contributes to the prevention of this 
deadly disease. Veterinarians also vaccinate pets against 
distemper and other diseases. See Distemper; Rabies. 

Veterinarians also are associated with the public 
health services of cities, states, and the federal govern- 
ment. These doctors investigate outbreaks of human 
and animal diseases such as influenza, rabies, Lyme dis- 
ease, West Nile virus, and food-borne diseases. Veteri- 
narians may inspect meat and meat products in slaugh- 
tering and packing houses and help ensure the safety of 
food in restaurants. They may also work in laboratories 
testing milk or other dairy products, preparing serums 
and vaccines, or conducting research. Veterinarians 
working in environmental health study the effects of 
pesticides and pollution on animals and people. 

On farms and ranches, veterinarians are concerned 
chiefly with the care and treatment of livestock. Veteri- 
narians help keep farm animals in good health and work 
to prevent outbreaks of animal diseases. Epidemics of 
animal diseases, or epizootics, may be extremely dan- 
gerous, not only to animals, but also to human beings. 
Modern vaccines have made it possible for veterinari- 
ans to protect farm animals against many diseases. 

Veterinarians have played an important role in con- 
trolling bovine tuberculosis, a form of tuberculosis that 
can be passed from cows to human beings. In 1917, the 
federal government began a program to wipe out this 
disease. A cooperative plan set up by the federal and 
state governments allows veterinarians to test dairy cat- 
tle for tuberculosis. Another project works to control 
and eradicate bovine brucellosis. This disease also can 
be transferred from cattle to human beings. Brucellosis 
and tuberculosis have been nearly eliminated from cat- 
tle in the United States by veterinarians (see Brucellosis). 





Cameramann International, Ltd 


Rural veterinarians help keep livestock and other farm animals 
in good health. The veterinarian shown above is putting a pow- 
dered antibiotic into the throat of a cow. 
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Cary Wolinsky, Stock, Boston 
A college of veterinary medicine has modern operating 
rooms and equipment. This photograph shows faculty veterinar- 
ians teaching students how to fit a cast on a horse's rear leg. 





Careers in veterinary medicine. People who want 
to become veterinarians must have at least two years of 
preveterinary college work, followed by four years of 
study in a college of veterinary medicine. In veterinary 
school, students study such subjects as anatomy, physi- 
ology, microbiology, pathology, and surgery. 

There are 27 colleges of veterinary medicine in the 
United States, 4 in Canada, and 5 in various other coun- 
tries that are accredited by the American Veterinary 
Medical Association. These schools offer courses of 
study that lead to the Doctor of Veterinary Medicine 
(D.V.M. or V.M.D.) or equivalent degree. After earning a 
degree, the graduate must comply with the license reg- 
ulations of the state in which he or she plans to practice. 

After receiving a license, a veterinarian may go into 
private or institutional clinical practice. Veterinarians 
may also be employed in government service, including 





David R Frazier 
Veterinary research has increased the knowledge of many hu- 
man diseases. These vets are studying a macaque to learn about 
contagious diseases that infect both monkeys and people. 


the military. A veterinarian interested in research may 
want to work at the U.S. Public Health Service, the U.S. 
Department of Agriculture, an agricultural experiment 
station, a college, or industry. Some veterinarians teach 
at colleges of veterinary or human medicine or work in 
commercial Jaboratories. Other career opportunities in- 
clude working at animal shelters, race tracks, zoos, 
aquariums, wildlife refuges, or serving in programs 
sponsored by such agencies as the Peace Corps and the 
World Health Organization (WHO). 

The American Veterinary Medical Association works 
to maintain the professional standards of veterinary 
medicine. Headquarters are in Schaumburg, Illinois. 

Critically reviewed by the American Veterinary Medical Association 


Additional resources 


Gutkind, Lee. An Unspoken Art: Profiles of Veterinary Life. Henry 
Holt, 1997. 

Horenstein, Henry. My Mom’s a Vet Candlewick Pr., 1994. 
Younger readers. 

Maze, Stephanie, and Grate, C. O. / Want to Be a Veterinarian. 
Harcourt, 1997. Younger readers. 

Sawicki, Stephen. Animal Hospital. Chicago Review Pr., 1996. 


Veto is a Latin word which means / forbid. ln American 
government, the word vefo usually refers to the presi- 
dent's power to kill a law that the legislative branch has 
already passed. 

The president of the United States has a /imited veto 
power. It is not absolute. A vote of a two-thirds majority 
of the members present in each house of Congress can 
override it. The sovereign of the United Kingdom still 
holds the power of absolute veto. But no British king or 
queen has used this power since 1707. 

Vetoing a bill. When the two houses of Congress 
pass a bill or joint resolution, it is sent to the president. 
Then one of four things must happen: 

(1) The president may approve the bill. If so, the presi- 
dent signs it and it becomes law. 

(2) The president may allow the bill to become law 
without signing it. This can take place under the clause 
in the Constitution which provides that “if any bill shall 
not be returned by the president within 10 days (Sun- 
days excepted) after it shall have been presented to him, 
the same shall be a law in like manner as if he had 
signed it, unless the Congress by their adjournment pre- 
vent its return, in which case it shall not be a law.” 

(3) The president may retain the bill, expecting that 
Congress will adjourn within 10 days—not including 
Sundays—and thus the bill will be defeated. This 
method, called the pocket veto, is used by presidents 
who oppose a bill but do not want to veto it openly. 

(4) The president may veto the bill. In that case, the 
president must send a message to Congress stating the 
reasons. Vetoing a bill defeats all parts of it. All provi- 
sions and “riders” attached to the bill are vetoed with it. 

Line-item veto. In 1996, Congress approved a law 
that gave the president a /ine-item veto beginning in 
1997. In the line-item veto, the president could veto indi- 
vidual items in spending bills without vetoing the whole 
bill. However, the Supreme Court ruled the law uncon- 
stitutional in 1998. Many members of Congress had vot- 
ed for the bill because they thought presidents might 
use it to block unneeded spending that Congress, under 
pressure from local groups, often included in legisla- 





tion. To override the president's line-item veto, Con- 
gress first had to pass a bill against it. If the president ve- 
toed that bill and Congress overrode that bill's veto, the 
item in the spending bill took effect. 

Presidents’ use of the veto. When the Constitution 
was adopted, Alexander Hamilton declared that presi- 
dents would veto bills only with great caution. Seven 
presidents did not veto any bills. Franklin D. Roosevelt, 
who served as president longer than any other person, 
vetoed the most bills. He used 372 regular vetoes and 
263 pocket vetoes. Grover Cleveland ranks second, with 
346 regular vetoes and 238 pocket vetoes. 

Congress has overridden only about 4 percent of all 
presidential vetoes of bills. For example, 11 of the presi- 
dents who vetoed bills had no vetoes overridden by 
Congress. Congress reversed only 9 of Roosevelt's 372 
regular vetoes and only 2 of the 36 issued by Dwight D. 
Eisenhower. But it overrode 15 of Andrew Johnson’s 21 
regular vetoes. Presidential veto power serves as a ma- 
jor check on Congress (see Checks and balances). 

The line-item veto was used, by President Bill Clinton, 
to kill 82 spending items in 11 laws. Congress restored 
38 of those items by overriding some of Clinton's vetoes. 
The Supreme Court decision against the line-item veto 
restored the rest of the 82 items. 

Governors’ veto power. Al! state governors have a 
power to veto bills. But in some states, the governor's 
veto may be overridden by a simple majority of the 
members present in the houses of the legislature, rather 
than by a required two-thirds majority. Most governors 
also can veto parts of spending bills. Peter Woll 

See also President of the United States (Legislative 
leader); United Nations (Voting); United States, Govern- 
ment of the (diagram: How a bill becomes law); Wash- 
ington, George (First veto). 

VFW. See Veterans of Foreign Wars of the United 
States. 

VHF waves. See Very high frequency waves. 

Via Appia, also called Appian Way. See Appian Way. 
Viaduct, VY vf duhkt, is like a bridge, except that it 


crosses over dry land instead of water. Some viaducts 


| 
| 
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do cross water, but they also cross dry land instead of 

merely extending from one land bank to the other. 
Most viaducts consist of a series of supports under 

beam-and-slab or arch construction. Viaducts carry rail- 


_road tracks over valleys and gorges. Some viaducts are 


_ built higher than the general level of the land to carry 
| railroads over highways or to make a safe crossing for 


| 
i 
i 





i 


t 





| highways over railroads. The ancient Romans built the 
| first viaducts. The aqueducts they built to carry water to 
Cities often also served as roadways. 


| Today, the main part of the pier viaduct over the 


mouth of the River Tay in Scotland has 84 steel spans 

_and is over 2 miles (3.2 kilometers) long. The Tunkhan- 
nock viaduct on the Lackawanna Railway is one of the 
largest steel and concrete viaducts in the world. The 


» Tunkhannock viaduct is 2,375 feet (724 meters) long and 


includes 10 spans of 180 feet (55 meters) each. Other 
: well-known viaducts are the Pecos River viaduct in 
Texas; the Landwasser viaduct across Albula Pass, in the 
_canton of Graubiinden, Switzerland; and the Pulaski Sky- 
way between Newark and Jersey City. Boyd C. Paulson, Jr. 
‘Vibraphone is a percussion instrument that consists 
_of a number of aluminum bars arranged ona frame like 
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the keys of a piano. Most vibraphones have 37 bars with 
a range of three octaves. A player strikes the bars with 
mallets. Variations in tone quality can be produced by 
using mallets that have heads of soft or hard yarn. A hol- 
low metal tube called a resonator lies beneath each bar 
of a vibraphone. An electric motor operates a revolving 
valve inside each resonator. The valve creates a vibrating 
sound called a vibrato. The vibraphone also has a sus- 
taining pedal that can lengthen or muffle each note. The 
vibraphone has a harplike sound. 

The vibraphone was invented in 1921 by Hermann 
Winterhoff, an American executive, and engineers of a 
United States instrument manufacturer. The vibraphone 
has become an especially popular instrument in jazz. 

John H. Beck 

See also Music (picture: Percussion Instruments). 
Vibration, in mechanics, is the rapid “to-and-fro” mo- 
tion of an object. Almost everything vibrates, though the 
vibrations may be too weak, too fast, or too slow for us 
to detect Vibration occurs during earthquakes and 
when the oceans move up and down causing the tides. 
An automobile vibrates as a result of repeated explo- 
sions in the cylinders of its engine. Many sounds are 
produced by vibrating objects. 

Vibrations can be used to perform many useful tasks. 
When we tap a salt shaker, for example, we use vibra- 
tions to make the salt flow. Workers use devices that 
produce vibrations to pack down soil under roadways. 
In medicine, vibrators are used to treat sore muscles. 

Vibrations can also cause problems for people and 
machines. Vibrations at certain rates and intensities 
cause discomfort. Too much vibration can cause people 
to lose their ability to concentrate. In machines, vibra- 
tions can cause noise, wear, and breakage. 

Engineers have developed ways of correcting vibra- 
tion problems. They may use elastic materials or springs 
to reduce the effects of vibration. For example, automo- 
biles are equipped with pneumatic tires and shock ab- 
sorbers to absorb the vibrations caused by traveling 
over rough roads. Ventilating fans in buildings are often 
mounted on springs. 

Vibrations can be described by their amplitude and 
their frequency. Amplitude is the distance the vibrating 
object travels from a position of rest. Frequency is the 
number of complete vibrations during a certain period, 
usually one second. Frequency is measured in a unit 
called the Hertz Most people can hear vibrations with 
frequencies from 20 to 20,000 hertz 

Vibrations can be classified as free or forced, depend- 
ing on whether an outside force keeps the vibration go- 
ing. A guitar string, for example, vibrates freely after it is 
plucked. On the other hand, the vibration of a violin 
string is forced while the bow is drawn over it. 

James D. Chalupnik 

See also Sound; Waves. 

Vice admiral. See Rank, Military. 

Vice president is the second highest executive officer 
in the government of some nations. In many countries, 
the vice president assumes the presidency if the presi- 
dent dies, resigns, is removed from office, or becomes 
disabled. In some nations, including Argentina and the 
United States, the vice president also serves as the pre- 
siding officer of the national senate. 

See also Vice President of the United States. 
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———— Vice President of the United States is only a 

: heartbeat away from the most powerful elective office in 
the world. The Vice President must be ready to become 
President or acting President at a moments notice if the 
President dies, resigns, is removed from office, or be- 

. Bay ' . comes unable to perform the duties of office. 

Pere ff Yee) | Fourteen Vice Presidents have become President, 

Na | eight because of the death of a President. These eight 
so-called “accidental Presidents” were John Tyler, Mil- 
lard Fillmore, Andrew Johnson, Chester A. Arthur, Theo- 
dore Roosevelt, Calvin Coolidge, Harry S. Truman, and 
Lyndon B. Johnson. The other Vice Presidents who be- 
came President were John Adams, Thomas Jefferson, 
Martin Van Buren, Richard M. Nixon, Gerald R. Ford, 
and George H. W. Bush. Of these six, all but Nixon be- 
came President immediately after serving as Vice Presi- 
dent. Ford was the only Vice President to take office be- 
cause of a President's resignation. 

; The United States Constitution also provides that the 
The seal of the Vice President of the United States includes Vice president shall become acting President if the Pres- 


an eagle holding arrows and an olive branch. The olive branch smal 
symbolizes the desire for peace, and the arrows represent the ident is disabled. In 1967, the 25th Amendment to the 


ability to wage war. The Latin words £ Pluribus Unum mean Out Constitution was ratified. It spelled out procedures in 
of Many, One and refer to the unity of the United States. case of presidential disability and provided for vice 





Office of the Vice-President 


Portrait gallery of the 
Vice Presidents 


The term of each Vice President, as well 
as the name of the President under whom 
the Vice President served, is listed under 
each picture. The asterisks identify those 
who later served as President. 





*John Adams *Thomas Jefferson Aaron Burr George Clinton 
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presidential succession (see Constitution of the United 
States [Amendment 25]). Presidents James A. Garfield, 
Woodrow Wilson, and Dwight D. Eisenhower all had se- 
rious illnesses. But their Vice Presidents carefully avoid- 
ed assuming the duties of the President. In 1985, George 
H. W. Bush became the first Vice President to serve as 
acting President. He held the office for about eight 
hours. President Ronald Reagan had designated Bush as 
acting President when Reagan had surgery. 

The Vice President serves as the presiding officer of 
the United States Senate and has the title of president of 
the Senate. The Constitution gives the Vice President no 


Facts in brief about the Vice President 


Qualifications: The Constitution provides that a candidate must 
be a “natural-born’ U.S. citizen and must have lived in the 
United States for at least 14 years. The candidate must be at 
least 35 years old and must be eligible under the Constitution 

for the office of President. No law or court decision has de- 

__ fined the exact meaning of the term natura/-born. Authorities 
assume that the term applies to all citizens born in the United 

___ States and its territories. But they are not certain if the term 

| also includes children born to U.S. citizens in other countries. 

_ How nominated: By a national political convention. If a vacancy 

___in the vice presidency exists, the President nominates a new 

| Vice President, who takes office upon confirmation by a ma- 
jority vote of both houses of Congress. 
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other official duty. For more than 100 years, the job’s 
lack of political importance caused it to be treated as 
somewhat of a joke. Some people had humorously sug- 
gested that the Vice President be addressed as “Your 
Superfluous Excellency.” 

Yet the Founding Fathers had high hopes for the of- 
fice of the vice presidency. James Iredell of North Caroli- 
na, who later served on the Supreme Court of the 
United States, explained that there would be “two men 
... in office at the same time; the President, who will 
possess, in the highest degree, the confidence of the 
country, and the Vice President, who is thought to be 


How elected: By a majority vote of the Electoral College, held in 
December after the general election held on the first Tuesday 
after the first Monday in November of every fourth year. 

Inauguration: Held at noon, January 20, after election by the 
Electoral College. if the date falls on Sunday, the ceremony is 
held on Monday, January 21. 

Term: The Vice President is elected for four years and can serve 
any number of terms. 

Income: $192,600 annual salary, $10,000 expense allowance, 
and an allowance for staff support. 

Removal from office: Impeachment by a majority vote of the 
House of Representatives, and trial and conviction by a two- 
thirds vote of those present in the Senate. 
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the next person in the Union most fit to perform this 
trust.” 

The prestige of the vice presidency has gradually in- 
creased since the early 1920's. Beginning in 1933 with 
the presidency of Franklin D. Roosevelt, Vice Presidents 
have regularly attended meetings of the President's Cab- 
inet. Dwight D. Eisenhower and John F. Kennedy did 
more than any other Presidents to establish the impor- 
tance of the office of Vice President. Eisenhowers Vice 
President, Richard M. Nixon, and Kennedy's Vice Presi- 
dent, Lyndon B. Johnson, had important duties and re- 
sponsibilities. When Kennedy was assassinated in 1963, 
many experts believed that Johnson was the best- 
prepared “accidental President.” 

The Vice President has offices in the Capitol, the Rich- 
ard B. Russell Office Building of the U.S. Senate, and the 
Executive Office Building. All these offices are in Wash- 
ington, D.C. In 1974, Congress established a 33-room 
mansion on the grounds of Washington's Naval Observ- 
atory as the Vice President's official residence. Secret 
Service agents guard the Vice President. 


Choosing a Vice President 


Nomination of the vice presidential candidate occurs 
at the party's national convention. The convention dele- 
gates usually nominate the person preferred by the 
presidential nominee. A contest develops only if the 
presidential nominee makes no choice. The vice presi- 
dential candidate is often called the presidential nomi- 
nee’s running mate. 

Many factors may influence the selection of a vice 
presidential nominee. After a bitter campaign for the 
presidential nomination, the nominee may want a run- 
ning mate who can help restore party harmony. The 
choice for Vice President may be one of the losing can- 
didates for the presidential nomination, or a supporter 
of one of the losers. In 1844, the Democrats nominated 
Senator Silas Wright of New York for Vice President. 
They did this to appease former President Martin Van 
Buren, who had failed to win the Democratic presiden- 
tial nomination. But Wright, a close friend of Van Buren, 
refused. In 1972, the Democratic vice presidential nomi- 
nee, Senator Thomas F. Eagleton, became the only per- 
son ever to withdraw after having accepted a party's 
nomination at a national convention. He did so following 
the disclosure that he had received psychiatric treat- 
ment. See Eagleton, Thomas F. 

Often the Vice President comes from one of the states 
considered to be especially important in the election. 
This may be a state in which the election outcome is ex- 
pected to be very close, or it may simply be a state with 
a large electoral vote. By appealing to local loyalties, the 
vice presidential candidate may strengthen the party's 
vote in this ‘home’ state. 

Sometimes the vice presidential candidate is chosen 
because the person is thought to appeal to a large bloc 
of voters. In 1984, the Democrats nominated Representa- 
tive Geraldine A. Ferraro of New York for Vice President. 
She was the first woman and the first person of Italian 
descent ever chosen as the vice presidential candidate 
by a major American political party. 

The vice presidential choice often is made to balance 
the ticket. lf an older candidate is nominated for Presi- 
dent, a younger person may be chosen for Vice Presi- 


dent. A presidential nominee from the East may be bal- 
anced with a vice presidential nominee from the West. If 
the presidential nominee is known as a conservative, the 
vice presidential nominee may be a liberal. By balancing 
the ticket, party leaders hope to win the support of the 
largest possible number of voters. 

The system of selecting a Vice President helps the 
party win the election. It does not necessarily produce 
the person best qualified to serve as Vice President. The 
custom of balancing the ticket with people of conflicting 
political beliefs has often been criticized. Theodore Roo- 
sevelt said early in his political career: “It is an unhealthy 
thing to have a Vice President and President repre- 
sented by principles so far apart that the succession of 
one to the place of the other means a change as radical 
as any party overturn.” This occurred when John Tyler 
succeeded William Henry Harrison and when Roosevelt 
later succeeded William McKinley. 

The campaign. The vice presidential candidate plays 
an active role in the election campaign. The vice presi- 
dential and presidential candidates usually map out sep- 
arate Campaign routes for maximum coverage of the 
country. They may later change places to cover all stra- 
tegic areas with repeated campaigning. 

Election. Voters select the same electors for the Vice 
President when they choose presidential electors. They 
cannot split the ticket. That is, a person cannot vote for 
electors of the presidential candidate of the Republican 
Party and for electors of the vice presidential candidate 
of the Democratic Party. Citizens must vote for a slate of 
electors pledged to one party's candidates. 

The Electoral College elects the President and Vice 
President on separate ballots (see Electoral College). If 
the Electoral College fails to choose the Vice President 
by a majority vote, the Senate elects one of the two lead- 
ing candidates. At least two-thirds of the Senate must be 
present at the voting, and the winner must receive a ma- 
jority vote of the entire membership. 

The Senate has elected a Vice President only once. In 
1837, the Senate elected Richard M. Johnson, a Demo- 
crat, by a vote of 33 to 16 over Francis Granger, a Whig. 
Johnson had fallen one vote short in the Electoral Col- 
lege. He became so controversial that the Democrats re- 
fused to renominate him in 1840. In fact, they failed to 
nominate any vice presidential candidate—the only time 
any convention has done so. 

Inauguration. Until 1933, the Vice President took the 
oath of office in the Senate. Today, both President and 
Vice President are inaugurated in the same ceremony in 
January after their election. The Vice President is sworn 
into office immediately before the President is inaugu- 
rated. The Vice President's oath may be administered by 
the retiring Vice President, by a member of Congress, or 
by some other government official, such as a justice of 
the Supreme Court. In the early days, the Vice President 
made an inaugural address. This custom has disap- 
peared with the adoption of the combined ceremony in 
which the President gives the inaugural address. 

The 25th Amendment spells out procedures for fill- 
ing a vacancy in the vice presidency. The office becomes 
vacant if the Vice President dies, resigns, or is unable to 
carry out the duties of office. Then the President ap- 
points a new Vice President. The appointment is subject 
to the approval of a majority of both the Senate and the 
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; Occupation Political Ageat 
Name Birthplace orprofession party inauguration Served President 
1. Adams, John (a)................ Braintree, Mass. Lawyer Federalist 53 1789-1797 Washington 
2. Jefferson, Thomas (a).......... Albemarle County, Planter Democratic- 53 1797-1801 J. Adams 
Va. Republican 
SeOUnr, AAMOM,...........ceceeeces Newark, N,J. Lawyer Democratic- 45 1801-1805 Jefferson 
Republican 
4. Clinton, George (c)............. Little Britain, N.Y. Soldier Democratic- 65 1805-1809 Jefferson 
Republican 69 1809-1812 Madison 
5. Gerry, Elbridge (c) ............. Marblehead, Mass. Businessman Democratic- 68 1813-1814 Madison 
Republican 
6. Tompkins, Daniel D. .......... Fox Meadows, N.Y. Lawyer Democratic- 42 1817-1825 Monroe 
Republican 
7. Calhoun, John C.(d) ........... Abbeville District, S.C. Lawyer Democratic- 42 1825-1829 J. Q. Adams 
Republican 
Democratic 46 1829-1832 Jackson 
8. Van Buren, Martin (a).......... Kinderhook, N.Y. Lawyer Democratic 50 1833-1837 Jackson 
9. Johnson, Richard M............ Beargrass, Ky. Lawyer Democratic 56 1837-1841 Van Buren 
10.Tyler, John (b) .................. Charles City County, Va. Lawyer Whig 50 1841 W. H. Harrison 
11. Dallas, George M. ............. Philadelphia, Pa. Lawyer Democratic 52 1845-1849 Polk 
12. Fillmore, Millard (b) ........... Locke, N.Y. Lawyer Whig 49 1849-1850 —- Taylor 
13. King, William R. D.(c).......... Sampson County,N.C. Lawyer Democratic 66 1853 Pierce 
14. Breckinridge, JohnC. ......... near Lexington, Ky. Lawyer Democratic 36 1857-1861 Buchanan 
15. Hamlin, Hannibal .............. Paris, Me. Lawyer Republican 51 1861-1865 Lincoln 
16. Johnson, Andrew (b) .......... Raleigh, N.C Tailor Union (e) 56 1865 Lincoln 
17. Colfax, Schuyler ............... New York, N.Y. Auditor Republican 45 1869-1873 Grant 
18. Wilson, Henry (c) .............. Farmington, N.H. Businessman Republican 61 1873-1875 Grant 
19. Wheeler, William A. ........... Malone, N.Y. Lawyer Republican 57 1877-1881 Hayes 
20. Arthur, Chester A. (b) ......... Fairfield, Vt Lawyer Republican 51 1881 Garfield 
21. Hendricks, Thomas A. (c)...... near Zanesville, O. Lawyer Democratic 65 1885 Cleveland 
22. Morton, LeviP. ................ Shoreham, Vt. Banker Republican 64 1889-1893 B. Harrison 
23. Stevenson, Adlai E. ............ Christian County, Ky. Lawyer Democratic 57 1893-1897 Cleveland 
24. Hobart, Garret A.(c)........... Long Branch, N.J. Lawyer Republican 52 1897-1899 McKinley 
25. Roosevelt, Theo- 
dare(Diila) .....8M 0. wees. New York, NY. Author Republican 42 1901 McKinley 
_ 26. Fairbanks, Charles W.......... near Unionville Lawyer Republican 52 1905-1909 T. Roosevelt 
| Center, O. 
27. Sherman, James S.(c) ......... Utica, N.Y. Lawyer Republican 53 1909-1912 Taft 
_ 28. Marshall, Thomas R. .......... North Manchester, Ind. Lawyer Democratic 58 1913-1921 Wilson 
29. Coolidge, Calvin (b)(a) ........ Plymouth Notch, Vt. Lawyer Republican 48 1921-1923 Harding 
30. Dawes, Charles G.............. Marietta, O. Lawyer Republican 59 1925-1929 Coolidge 
31. Curtis, Charles ................. Topeka, Kans. Lawyer Republican 69 192971933 Hoover 
32. Garner, John N. ................ Red River County, Tex. | Lawyer Democratic 64 1933-1941 F, Roosevelt 
_ 33. Wallace, HenryA. ............. Adair County, la. Farmer Democratic 52 1941-1945 F. Roosevelt 
_ 34. Truman, Harry S. (b)(a)........ Lamar, Mo. Businessman Democratic 60 1945 F, Roosevelt 
_ 35. Barkley, Alben W. ............. Graves County, Ky. Lawyer Democratic 71 1949-1953 Truman 
36. Nixon, Richard M. (a) .......... Yorba Linda, Calif. Lawyer Republican 40 1953-1961 Eisenhower 
37. Johnson, Lyndon B. (b) (a) ..... near Stonewall, Tex. Teacher Democratic 52 1961-1963 Kennedy 
38. Humphrey, Hubert H. ......... Wallace, S. Dak. Pharmacist Democratic 53 1965-1969 L Johnson 
39. Agnew, Spiro T.(d) ............ Towson, Mad. Lawyer Republican 50 1969-1973 Nixon 
40. Ford, Gerald R. (f}(g) .......... Omaha, Nebr. Lawyer Republican 60 1973-1974 Nixon 
41. Rockefeller, Nelson A. (f) ...... Bar Harbor, Me. Businessman Republican 66 1974 1977 Ford 
42. Mondale, Walter F. ............ Ceylon, Minn. Lawyer Democratic 49 1977-1981 Carter 
43. Bush, George H. W. (a) ........ Milton, Mass. Businessman Republican 56 1981-1989 Reagan 
44. Quayle, Dan ................... Indianapolis, Ind. Lawyer Republican 41 1989-1993 Bush, G. H. W. 
|| OOTY. | ee Washington, D.C. Journalist Democratic 44 1993-2001 Clinton 
46. Cheney, Richard B. ............ Lincoln, Nebr. Businessman Republican 59 2001- Bush, G. W. 





fa) Elected to the presidency. (b) Succeeded to the presidency upon the death of the President (c) Died in office. {d) Resigned. (e) The Union Party consisted of Republicans and War Democrats. Johnson 
was a War Democrat. (f) Became Vice President By filling a vacancy. (g) Succeeded to the presidency upon the resignation of the President. 
Each Vice President has a separate biography in World Book. 


party policy and political appointments. Even the Vice 
President's role as a Cabinet member depends on the 
wishes of the President. But with the active support of 
the President, the Vice President can exert a tremendous 
amount of influence. The Vice President's attendance at 
conferences between the President and congressional 
leaders strengthens the Vice President's power with the 
legislative branch. If the President gives the Vice Presi- 
dent important diplomatic missions, the Vice President 
can help shape United States foreign policy. 


_ House of Representatives. In 1973, House Minority 

_ Leader Gerald R. Ford became the first Vice President 

_ chosen under the terms of the 25th Amendment. Ford 
succeeded Vice President Spiro T. Agnew, who re- 
signed. See Ford, Gerald R. 


Roles of the Vice President 


The Vice President can be only as important as the 
President chooses. The Vice President has almost no po- 
litical power, unless the President asks for advice about 
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A typical day for the Vice President might begin with 
a breakfast conference called by the President. A legisla- 
tive meeting might follow. The two officials confer with 
their party's congressional leaders about legislation be- 
ing debated by the Senate and the House of Representa- 
tives. The Vice President may then work at an office in 
the White House, the Executive Office Building, or the 
Senate wing of the Capitol. The Vice President reads and 
answers mail and sees callers who have appointments. 
Tourists or unexpected visitors on emergency matters 
also may arrive. If the Senate is meeting that day, the 
Vice President enters about noon to preside at the open- 
ing of the session. The Vice President may remain at the 
session, depending on the nature of the day's business 
and the Vice President's own schedule. If the Vice Presi- 
dent leaves, the president pro tempore or another sena- 
tor takes over. 

The Vice President spends many evenings away from 
home. The Vice President must make various kinds of 
public appearances, many of which require speeches. 
The Vice President may go to the airport to greet digni- 
taries from other nations. Ceremonial duties may require 
the Vice President to dedicate a public-works project, 
open an athletic tournament, or present an award to the 
winner of a contest. 

President of the Senate. When presiding over the 
Senate, the Vice President performs the duties of chair- 
person and cannot take part in any Senate debates. Nor 
can the Vice President vote, except in the rare case of a 
tie. John Adams cast a deciding vote 29 times, more than 
did any other Vice President. 

The Vice President enforces the rules established by 
the Senate for its own guidance. Senators can speak 
only after being recognized by the Vice President or the 
president pro tempore. By using this power of recogni- 
tion; the Vice President can either aid or hold back legis- 
lation by permitting only certain senators to speak. The 
Vice President also has the power to make rulings in dis- 
putes over procedure by interpreting the rules of the 
Senate. But the Senate can reject such rulings by a ma- 
jority vote. In 1919, Vice President Thomas R. Marshall 
ruled three times in one day on a certain point. He was 
fighting to save the controversial Versailles Treaty and 


Interesting facts about the Vice Presidents 





Who was the youngest Vice President to be inaugurated? 
Breckinridge, 36. The oldest? Barkley, 71. 

Which Vice Presidents were chosen under provisions of 
the 25th Amendment? Ford, Rockefeller. 

Who was the first Vice President to attend meetings of 
the Cabinet regularly? Coolidge. 

Who was the first Vice President to become a regular mem- 
ber of the National Security Council? Barkley. 

Who was the first Vice President to officially serve as acting 
President? Bush, for about eight hours during President 
Ronald Reagan's cancer surgery in 1985. 

What Vice President-elect died without ever performing 
the duties of office? King. 

Who was the first Vice President to succeed to the presi 
dency, then win the office by election? T. Roosevelt. 

Who was the first Vice President to be assigned administra- 
tive duties by the President? Wallace. 

Who was the only Vice President to succeed to the presi 
dency upon the resignation of the President? Ford. 

Which Vice Presidents resigned? Calhoun, Agnew. 





U.S. membership in the League of Nations. The Senate 
overruled Marshall three times and defeated the treaty. 

The president of the Senate also directs the counting 
of electoral votes for President and Vice President. Early 
Vice Presidents could decide whether to count or disal- 
low disputed votes. Congress has since assumed this 
power, leaving the Vice President only formally in 
charge of counting electoral votes. 

Administration and policymaking. The Vice Presi- 
dent attends meetings of the President's Cabinet and is a 
member of the National Security Council (NSC). The NSC 
is the highest advisory body to the President on matters 
of foreign and defense policies. The Vice President also 
is a member of the Board of Regents of the Smithsonian 
Institution. 

The President may assign the Vice President general 
counseling and liaison activities. Such duties may in- 
volve trips abroad to spread good will, exchange infor- 
mation, and learn about the attitudes of various nations 
toward the United States. The Vice President may also 
act as an intermediary between the President and their 
political party. The Vice President attempts to build party 
support for the President's program. 

Social duties. One of the oldest functions of the Vice 
President is to serve as ceremonial assistant to the Presi- 
dent. For example, the Vice President attends many re- 
ceptions and other social events at which the President 
cannot be present. The Vice President often plays host to 
dignitaries from other countries. 

Some Vice Presidents have enjoyed their ceremonial 
and social duties, but others have not. Calvin Coolidge 
took a characteristically philosophic approach. When his 
hostess at a dinner once remarked to him how annoying 
it must be to have to dine out so often, Coolidge replied: — 
“Have to eat somewhere.” John Nance Garner drew the 
line on social life. He went to bed early and refused to 
receive calls from 6 p.m. to 7 a.m., saying these hours 
“are my own.” 





History of the vice presidency 


Early days. Most historians believe that Alexander 
Hamilton first proposed the office of Vice President. Not 
all the delegates to the Constitutional Convention sup- 






| 
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What Vice President was selected by the Senate because 
the Electoral College failed to agree? R. Johnson. . 

Who was the first Vice President nominated at a national | 
political convention? Van Buren. 

What state has produced the most Vice Presidents? New 
York. 

What Vice Presidents died while in office? G. Clinton, Gerry, 
King, Wilson, Hendricks, Hobart, Sherman. 

Who was the youngest Vice President to succeed to the 
presidency upon the death of the President? T. Roo- 
sevelt, 42. The oldest? Truman, 60. 

What teams of President and Vice President were re- 
elected to a second term? Washington and J. Adams, 
Monroe and Tompkins, Wilson and Marshall, F. 

Roosevelt and Garner, Eisenhower and Nixon, Nixon 
and Agnew, Reagan and Bush, Bill Clinton and Gore. 

What Vice Presidents served under two different Prest 
dents? G. Clinton, Calhoun. 

What Vice President took the oath of office in another 
country? King, in Havana, Cuba. 











ported the idea. But on Sept. 6, 1787, the convention ap- 
proved his proposal. The Founding Fathers originally 
provided that the person who received the second high- 
est electoral vote for President should become Vice 
President. Electors had two votes, which they cast for 
the two people they considered best qualified for the 
presidency. Under this system, John Adams became the 
first Vice President and Thomas Jefferson the second. 

Adams and Jefferson developed different views of the 
vice presidency. Adams wrote his wife: “My country has 
in its wisdom contrived for me the most insignificant of- 
fice that ever the invention of man contrived or his 
imagination conceived.’ Jefferson declared that “the sec- 
ond office in the government is honorable and easy; the 
first is but a splendid misery.” 

The rise of political parties caused the breakdown of 
this election system. In 1796, the Electoral College gave 
the greatest number of votes to Adams, a Federalist. Jef- 
ferson, a Democratic-Republican, received the next larg- 
est number of votes, and became Vice President. The 
conflicting party loyalties of the two men created dis- 
cord in the administration. 

In 1800, Jefferson and Aaron Burr both ran as Demo- 
cratic-Republicans. They tied with 73 electoral votes 
each, and the election was given to the House of Repre- 
sentatives, where each state has one vote in a presiden- 
tial election. Burr hoped for Federalist support, and 
tried to be elected President instead of Vice President. 
But he failed. After 36 ballots, Jefferson won a majority 
of the votes, and Burr became Vice President. The sys- 
tem’s weakness became apparent during this election. In 
1804, Congress adopted Amendment 12 to the Constitu- 


| tion, which provided for separate ballots for President 


and Vice President. This solved the immediate problem, 
but it also lessened the prestige of the vice presidency. 


| The Vice President was no longer elected as the second 
_ choice for the presidency. 


In 1832, John C. Calhoun became the first Vice Presi- 


| dent to resign. He resigned after being elected to fill a 


U.S. Senate seat from South Carolina. 

Tyler takes over. The Constitution provides that in 
case of the death or disability of the President, ‘the pow- 
ers and duties” of the office shall transfer to the Vice 
President. How this would work remained uncertain 
until 1841, when William Henry Harrison died in office, 


| the first President to do so. His Vice President was John 
) Tyler. Former President John Quincy Adams and other 


leaders believed Tyler should be called acting Presi- 


| dent, not President. They opposed Tyler's receiving the 
full presidential salary and even his occupying the 

| White House. Tyler ignored them. He took the oath and 
) title of President, occupied the White House, and as- 

| serted full presidential powers. His action was not chal- 
| lenged legally, and he thereby established the right of 


the Vice President to full succession. 
Vice Presidents have responded in many ways when a 


_ President has become disabled. Vice President Chester 
_ A. Arthur did not see James A. Garfield from the day Gar- 


field was shot until he died 80 days later. Arthur got re- 


| ports of Garfield's condition from Secretary of State 


James G. Blaine. He refused to assume Garfield's duties 


» for fear he would be doing wrong. Vice President 
+ Thomas R. Marshall also declined to take up the Presi- 


dent's duties during Woodrow Wilson’s six-month ill- 
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ness. During Dwight D. Eisenhower's illnesses in 1955 
and 1956, Vice President Richard M. Nixon presided at 
Cabinet and National Security Council meetings. He kept 
in close touch with the President. These experiences, 
and the 1963 assassination of President John F. Kennedy, 
led to the 25th Amendment to the Constitution. This 
amendment, ratified in 1967, sets procedures for presi- 
dential and vice presidential succession. 

Growth of the vice presidency. In 1791, Vice Presi- 
dent John Adams attended a Cabinet meeting. No other 
Vice President did so until 1918. That year, President 
Wilson asked Vice President Marshall to preside over 
the Cabinet while Wilson attended the Paris Peace Con- 
ference that followed World War I. After Wilson re- 
turned home, Marshall was again excluded. 

President Warren G. Harding invited Vice President 
Calvin Coolidge to attend all Cabinet meetings. Cool- 
idge did so until he became President after Harding's 
death. Vice President Charles G. Dawes declared that he 
would not attend Cabinet sessions, because if he did so 
“the precedent might prove injurious to the country.” 
Therefore, Coolidge did not ask him to participate. Nor 
did President Herbert Hoover invite Vice President 
Charles Curtis to take part in Cabinet meetings. 

Since the first term of President Franklin D. Roosevelt, 
all Vice Presidents have regularly attended Cabinet 
meetings. President Eisenhower strengthened the vice 
presidency further by directing that Vice President 
Nixon should preside at Cabinet meetings in the Presi- 
dents absence. Previously, the secretary of state had 
presided at such times. Congress made the Vice Presi- 
dent a member of the National Security Council in 1949. 
Eisenhower directed in 1954 that the Vice President 
should preside over council meetings when the Presi- 
dent was absent. 

President John F. Kennedy further extended the duties 
of his Vice President, Lyndon B. Johnson. Johnson was 
chairman of the National Aeronautics and Space Council 
and headed the President's Committee on Equal Employ- 
ment Opportunity. After he became President, Johnson 
continued to upgrade the vice presidency. Vice Presi- 
dent Hubert H. Humphrey helped unify the Johnson Ad- 
ministration’s antipoverty and civil rights programs. 

President Richard M. Nixon also gave important du- 
ties to his Vice President, Spiro T. Agnew. Agnew pro- 
moted the Administration's domestic programs among 
state and local officials. His outspoken defense of 
Nixon's policies against criticism by liberals and the 
news media made Agnew a controversial figure. 

In 1973, Agnew became the second Vice President to 
resign. He left office when a federal grand jury began to 
investigate charges that he had participated in wide- 
spread graft as an officeholder in Maryland. Nixon nomi- 
nated House Minority Leader Gerald R. Ford to succeed 
Agnew. Ford became the first Vice President chosen 
under terms of the 25th Amendment. In 1974, Nixon re- 
signed. Ford then became the first Vice President to suc- 
ceed to the presidency because of a President's resigna- 
tion. Former New York Governor Nelson A. Rockefeller 
became Vice President. For the first time, three Vice 
Presidents and two Presidents had held office during 
one four-year term. Also for the first time, neither the 
President nor the Vice President had been elected. 

President Jimmy Carter continued the trend of giving 
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The White House 


The Vice President's official residence is a 33-room mansion 
located on the grounds of the United States Naval Observatory 
in Washington, D.C. Congress established this mansion as the of- 
ficial residence in 1974. 


the Vice President important assignments. His Vice Pres- 
ident, Walter F. Mondale, helped develop U.S. policy on 
southern Africa and helped draft a plan to reorganize 
U.S. intelligence agencies. He was one of Carter's most 
influential advisers. 

Vice President George H. W. Bush headed a group of 
advisers that provided President Ronald Reagan with 
recommendations on how to respond to foreign crises. 
Bush became the first Vice President to serve as acting 
President. He held the position for only about eight 
hours on july 13, 1985, when Reagan had cancer 
surgery. 

During George H. W. Bush’s term as President, Vice 
President Dan Quayle traveled throughout the United 
States and to other countries to promote the policies of 
the Bush administration. Quayle also headed the Nation- 
al Space Council and a council to evaluate the effect of 
government regulations on the economic competitive- 
ness of the United States. 

Vice President Al Gore exercised considerable influ- 
ence in the administration of President Bill Clinton. Gore 
played a leading role in foreign affairs, environmental 
protection, and efforts to improve U.S. communications 
technology. !In 1993, he headed a federal panel called 
the National Performance Review, which recommended 
ways to increase the federal government's efficiency and 
reduce its costs. Marie D. Natoli 

Related articles in World Book. See the biography of each 
Vice President listed in the tab/e in this article. See also: 
Address, Forms of Franking and penalty privi- 
Cabinet leges 
Constitution of the U.S. National Security Council 

{Amendment 12; Amend- Political convention 

ment 20; Amendment 25) President of the United States 
Electoral College Presidential succession 
Flag (picture: Flags of the U.S. Senate 

government) 
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Questions 

What is meant by “balancing a ticket’? 

What are the legal qualifications for a Vice Presidential candi- 
date? 

What are the official duties of the Vice President? 

In what various ways have Vice Presidents responded when a 
President has become disabled? 

What happened in 1800 to bring about a change in the method 
of electing the Vice President? 

How did the vice presidency change after 1804? 

How has the vice presidency grown in importance since WWI? 

How can a Vice President be removed from office? 

How is the Vice President elected if the Electoral College fails to 
select one by majority vote? 


Additional resources 


Level i 
Hoopes, Roy. The Changing Vice-Presidency. Crowell, 1981. 
Lindop, Edmund. Presidents by Accident Watts, 1991. 


Level Il 

Feinberg, Barbara S. Next in Line: The American Vice Presidency. 
Watts, 1996. 

Hatfield, Mark O., and others. Vice Presidents of the United 
States. U. S. Government Printing Office, 1997. 

Purcell, L Edward, ed. The Vice Presidents. Facts on File, 1998. 

Walch, Timothy, ed. At the President's Side: The Vice Presidency 
in the Twentieth Century. Univ. of Mo. Pr., 1997. 

Waldrup, Carole C. The Vice Presidents. McFarland, 1996. 


Viceroy is an official who rules a province or colony in 
the name of a king. The term viceroy means in place of 
the king. The British governor general of India was a 
viceroy. After World War Il ended in 1945, opposition to 
colonialism grew worldwide. As a result, the term 
viceroy fell in general disfavor and is seldom used to- 

d ay. Anthony D'Amato 

Vichy, V/HSH ee or vee SHEE (pop. 26,915), is a resort 
town on the Allier River in central France (see France 
[political map]). During World War Il, Vichy was the capi- 
tal of unoccupied France from July 1940 until November 
1942. Marshal Henri Philippe Pétain headed the Vichy 
government. In November 1942, German troops occu- 
pied all France. Vichy was the seat of the German-con- 
trolled French government until 1944, when Allied 
troops freed the city. 

During the months that France was under German oc- 
cupation, the name Vichycame to stand for col/labora- 
tion with the Germans. The name took on this meaning 
because French government officials in Vichy made 
compromises and concessions to meet German de- 
mands. For many years before World War II, Vichy was 
famous as a health resort. William M. Reddy 
Vicksburg, Mississippi (pop. 26,407) is a Mississippi 
River port. It is on the west border of the state (see Mis- 
sissippi [political map)). Its chief products include chemi- 
cals, fabricated metals, and wood products. The French 
and then the Spaniards established outposts in the area 
in the 1700's. In 1825, the town was incorporated. During 
the American Civil War, Vicksburg fell to the Union 
Army on July 4, 1863, after a 47-day siege (see Civil War 




















[Siege of Vicksburg). Vicksburg National Military Park is 
located in the city. Vicksburg is the seat of Warren 
County and has a mayor-council form of government. 
See also Mississippi (pictures). Charlie Mitchell 

Victor Emmanuel H (1820-1878) was king of the King- 
dom of Sardinia from 1849 to 1861 and the first king of 
Italy from 1861 to 1878. He helped lead the effort to unite 
Italy into one country. 

Victor Emmanuel was born in Turin, Italy, on March 
14, 1820. He became king of Sardinia after his father, 
King Charles Albert, gave up the throne. In his efforts to 
unite Italy, Victor Emmanuel drew his main support 
from Piedmont, a region at the base of the Alps that was 
part of the Kingdom of Sardinia. His first step was to ex- 
pel the Austrians from Italy. His prime minister, Count di 
Cavour, made an alliance with France, and in 1859 the 
two countries defeated Austria. As a result, Victor Em- 
manuel gained the region of Lombardy. In 1861, central 
Italy (except for Rome) and the Kingdom of the Two Si- 
cilies in southern Italy joined the Kingdom of Sardinia to 
form a united kingdom of Italy. Victor Emmanuel be- 
came king. The region of Venetia was added in 1866 and 
Rome in 1870. Victor Emmanuel died in Rome on Jan. 9, 
1878. Philip V. Cannistraro 

See also Cavour, Count di; Garibaldi, Giuseppe; Italy 
(History); Papal States; Sardinia, Kingdom of. 

Victor Emmanuel Ill (1869-1947) was king of Italy 
from 1900 to 1946. He became unpopular because of his 
cooperation with the fascist dictator Benito Mussolini. 

Victor Emmanuel Ill was born in Naples, Italy, on Nov. 
11, 1869. He became king after the assassination of his 
father, King Humbert I. In 1922, Victor Emmanuel re- 
fused to proclaim martial law to stop Mussolini’s march 
on Rome. Under pressure from Mussolini's supporters, 

_ the king made Mussolini prime minister and in 1925 al- 
lowed Italy to become a dictatorship. He approved all of 
Mussolini's laws, including those that discriminated 
against Jews. 

Italy entered World War II in 1940 on the side of Nazi 
Germany. In 1943, members of the Italian government 
overthrew Mussolini and restored Victor Emmanuel's 
authority. In 1946, Victor Emmanuel abdicated in favor of 
his son, Prince Humbert. But later that year, the Italian 
people voted to abolish the monarchy. The former king 
died on Dec. 28, 1947. Philip V. Cannistraro 

See also Fascism; Italy (History); Mussolini, Benito. 
Victoria (1819-1901) was queen of the United Kingdom 
of Great Britain and Ireland from 1837 to 1901. Her 63- 
| year reign was the longest in British history. The United 
_ Kingdom reached the height of its power during this pe- 
riod. It built a colonial empire that stretched around the 
_ world and achieved tremendous industrial expansion at 
_ home. The time of Victoria's reign is often called the Vic- 
_ torian Age. 

Early years. Victoria was born at Kensington Palace 
_ in London on May 24, 1819. She was the only child of 

_ Edward, Duke of Kent, fourth son of George III, and of 
Victoria Maria Louisa, daughter of Francis, Duke of 
Saxe-Coburg and Saalfeld. Victoria’s father died before 
she was a year old, and she was reared by her mother. 

Victoria’s uncle, King William IV, died on June 20, 
1837. He had no heirs, and so she succeeded to the 
throne. Victoria was crowned queen at Westminster 
Abbey on June 28, 1838. Lord Melbourne served as her 
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Victoria was queen of the United Kingdom for 63 years. During 
her reign, often called the Victorian Age, the United Kingdom 
built a huge empire and became the world’s richest country. 


first prime minister and educated her in politics and 
government. 

Events of her reign. Many important events took 
place during Victoria’s reign. The United Kingdom 
fought in the Opium War (1839-1842) in China and ac- 
quired the island of Hong Kong. The country also fought 
in the Crimean War (1853-1856) against Russia, and in 
the Anglo-Boer War of 1899-1902 to protect its interests 
in southern Africa. 

In 1858, control of India was transferred from the 
British East India Company, a trading firm, to the British 
government. Victoria was proclaimed empress of India 
in 1876. The United Kingdom seized control of Egypt 
and many other areas. British colonies united in Aus- 
tralia and Canada, and these countries became impor- 
tant members of the growing British Empire. 

British industries benefited from the expanding em- 
pire and made the United Kingdom the richest country 
in the world. The United Kingdom ended restrictions on 
foreign trade, and its colonies became both sources of 
raw materials and markets for its manufactured goods. 
The United Kingdom was called the workshop of the 
world. The British Empire included a fourth of the 
world’s land and a fourth of its people. 

The population of the United Kingdom itself increased 
50 percent during Victoria's reign, and the United King- 
dom changed from mainly an agricultural to mainly an 
industrial nation. More people won the right to vote, 
and local government became increasingly democratic. 
The British Parliament passed acts that improved labor 
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During Victoria’s reign (1837-1901), the British Empire grew enormously. Additions included major 


wth of the British Te eas Me : 
a lerritories in Africa and southern Asia and smaller territories in the Pacific and Indian oceans. 
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conditions, required all children to attend school, and 
reformed the civil service. In Ireland, the Protestant 
Church of Ireland was separated from the government, 
and the land system was retormed. 

Achievements. The British people had lost respect 
for the throne when Victoria became queen. But she 
gained their affection and admiration as a hard-working 
monarch concerned with the welfare of her people. 

Victoria was a wise and capable monarch. But the suc- 
cess of the United Kingdom was due chiefly to her able 
prime ministers, including Lord Melbourne, Sir Robert 
Peel, Viscount Palmerston, Benjamin Disraeli, William 
Gladstone, and the Marquess of Salisbury. Gradually the 
queen had to accept that the British monarchy would 
not survive unless its powers were reduced and her 
ministers in Parliament were allowed to rule the nation. 
Victoria accepted the switch from political ruler to sym- 
bolic ruler. For this reason, the British monarchy has sur- 
vived, while most other monarchies have not. 

Personal life. In February 1840, Queen Victoria mar- 
ried a cousin, Prince Albert of Saxe-Coburg and Gotha. 
They had four sons and five daughters. The prince was a 
scholar, philanthropist, and businessman, and the peo- 
ple came to respect him. He actively assisted his wife in 
her royal duties. Albert died in 1861, and Victoria never 
recovered from her grief at his loss. She withdrew from 
social activities and dressed in black for many years. Vic- 
toria died on Jan. 22, 1901, and her eldest son became 
King Edward VII. James J. Sack 

Related articles in World Book include: 

Albert, Prince English literature (Victorian lit- 


Connaught and Strathearn, erature) 
Duke of United Kingdom (History) 
Edward VII Windsor 


Additional resources 
Green, Robert. Queen Victoria. Watts, 1998. Younger readers. 
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Hibbert, Christopher. Queen Victoria. Basic Bks., 2000. 
Vallone, Lynne. Becoming Victoria: A Royal Girlhood. Yale, 2001. 
Victoria is the smallest state on the Australian main- 
land. Only the island of Tasmania covers a smaller area 
among the Australian states. Victoria has a population of 
4,373,520. Most of the people are of British descent. But 
many immigrants from other European countries settled 
in Victoria after World War II ended in 1945. In the 
1980's, many immigrants came from Southeast Asia. 

Victoria is one of Australia’s chief farming regions. 
Victoria also has important manufacturing industries. 
Melbourne, on Port Phillip Bay, is Victoria’s capital and 
largest city (see Melbourne). 

Land. Victoria lies at the southeastern tip of Australia. 
It covers 87,900 square miles (227,600 square kilome- 
ters). For detailed maps, see Australia. Mountains cover 
much of the eastern and central parts of the state. Exten- 
sive areas of plains are in the north. In the south, plains 
lie between hilly areas along the coast and the high- 
lands farther to the north. The Murray River, Australia’s 
longest permanently flowing river, rises in the moun- 
tains in the east and flows 
northwestward to form 
much of the boundary be- 
tween Victoria and the 
state of New South Wales. 
Port Phillip Bay is Victo- 
rias largest natural harbor. 
It opens into Bass Strait. 

Economy. Victoria's 
chief crops include wheat, 
oats, barley, potatoes, and 
many kinds of fruit. Dairy- 
ing and the raising of 
sheep and beef cattle are 
widespread. Manufac- 
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The Twelve Apostles are one of the most popular attractions in 
the Australian state of Victoria. These rock formations stand 
along Victorias southern coast, in Port Campbell National Park. 


tured products include agricultural machinery, automo- 
biles, chemicals, dyes, leather products, metal products, 
paints, paper, plastics, rubber products, textiles and 
clothing, tobacco, and wines. Lignite (brown coal), petro- 
leum, and natural gas are the state’s chief mineral prod- 
ucts. Lignite deposits near the coast are among the 
largest in the world. Petroleum and natural gas come 
from offshore wells in the Bass Strait. 

Government. The British Crown appoints a governor 
for Victoria, on the advice of the Victorian government. 
However, a premier actually heads the government. The 
premier is assisted by a Cabinet of ministers. Victoria's 
legislature is made up of a 44-member upper house and 
an 88-member lower house. 

History. George Bass, a British navigator, explored 
the eastern coast of Victoria in 1797. But colonists did 
not settle permanently until 1834. The territory formed 
part of New South Wales until 1851. It then became a 
separate colony named for Queen Victoria. 

Gold was discovered in Victoria in 1851. A series of 
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gold rushes attracted thousands of settlers. Many min- 
ers later became farmers. The settlers won self-govern- 
ment in 1855. Victoria joined the Commonwealth of Aus- 
tralia in 1901. Graham Ward 

Victoria (pop. 74,125; met. area pop. 311,902) is the cap- 
ital of British Columbia. Victoria lies along a picturesque 
harbor at the southeastern tip of Vancouver Island. See 
British Columbia (political map). 

About 2 million tourists visit Victoria annually. The 
city’s attractions include its scenic surroundings and 
pleasant climate. Its narrow streets and neat gardens re- 
semble those of England. Victoria has a milder climate 
than any other Canadian city. Its temperatures average 
40 °F (4 °C) in January and 60 °F (16 °C) in July. 

The buildings of the British Columbia Legislature 
overlook Victoria Harbour. The nearby Empress Hotel is 
famous for its elegance. An outstanding collection of 
totem poles may be seen in the Royal British Columbia 
Museum and adjoining Thunderbird Park. Victoria's City 
Hall borders Centennial Square downtown. Butchart 
Gardens, which has beautiful flowers, lawns, ponds, 
shrubs, and trees, lies north of Victoria at Brentwood 
Bay. The University of Victoria lies just outside the city. 

About a third of the workers of the Victoria metropoli- 
tan area have jobs related to the tourist industry. About a 
fifth are employed by the federal, provincial, or local 
government. Canada’s chief naval base on the west coast 
is at nearby Esquimalt Harbour. Boatbuilding, fishing, 
forestry, and research and technology are important in- 
dustries in the Victoria area. Retired people make up 
nearly a fourth of Victoria‘s population. 

Coast Salish Indians lived in what is now the Victoria 
area before white settlers arrived there. The Hudson’s 
Bay Company of London, a fur-trading organization, 
founded Victoria in 1843. The settlement was named for 
Queen Victoria of the United Kingdom. It was the capital 
of the crown colony of Vancouver Island from 1849 to 
1866, when the island became part of the colony of 
British Columbia. Victoria became the capital of colonial 
British Columbia in 1868. It has been the capital of the 
province since British Columbia joined Canada in 1871. 

The British Royal Navy established the naval base at 
nearby Esquimalt Harbour in 1865. Tourism became im- 
portant to the city after the Canadian Pacific Railway 
opened the Empress Hotel in 1908. Ferry lines linked the 
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Victoria is the capital of Brit- 
ish Columbia. The city lies 
along a picturesque harbor at 
the southeastern tip of Van- 
couver Island. The green- 
domed buildings shown 
house the British Columbia 
Legislature. 
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city with railroad terminals on the mainland. Victoria 
Harbour and Esquimalt Harbour were key Canadian 

shipbuilding centers during World War | (1914-1918) 
and World War II (1939-1945). 

During the 1960's and 1970's, Victoria completed sev- 
eral projects that beautified the city and preserved its 
older areas. These projects included renewal of a his- 
toric downtown residential district and construction of 
new docks and walkways for the harbor. Today, the city 
has a growing industry in research and technology. It 
has a council-manager government. Lon Wood 

See also British Columbia (pictures); Christmas (pic- 
ture: Outdoor decorations). 

Victoria, Guadalupe, Gwanp uh/ OOP or Gwaup hah 
LOO pay(1789?-1843), was the first president of Mexico. 
He held office from 1824 to 1829. Before he became 
president, Victoria had been a military leader in Mexi- 
co's struggle for independence from Spain. 

Victoria was born Miguel Fernandez y Félix in 
Tamazula, Durango. He studied law in Mexico City from 
1807 to 1811. He joined the struggle for independence 
in 1812. During the war, he changed his name to Guada- 
lupe Victoria. He took the name Guada/upe to honor 
Mexico's patron saint, Our Lady of Guadalupe (often 
called the Virgin of Guadalupe). He chose Victoria to 
demonstrate his belief in Mexico's eventual victory in 
the war. 

Victoria later led rebel forces in the state of Veracruz 
but was defeated by the Spaniards in 1818. He then hid 
in the mountains of Veracruz for 30 months. During this 
time, he became a legendary hero to many Mexicans. In 
1821, Victoria rejoined the rebels, who won independ- 
ence later that year. In 1823, he helped overthrow 
Agustin de Iturbide, who had become emperor of Mexi- 
co. Victoria was elected president the following year. He 
died on March 21, 1843. Ward S. Albro 
Victoria, Lake. See Lake Victoria. 

Victoria and Albert Museum, in London, houses 
one of the world’s most important collections of decora- 
tive art and fine art. The museum is named for Queen 
Victoria, queen of Great Britain and Ireland from 1837 to 
1901, and her husband, Prince Albert. 

The huge museum has more than 150 galleries. Some, 
called Art and Design Galleries, are organized to give an 
overview of a particular civilization or historical period, 
such as the Tudor era in England. Other galleries, 
known as Materials and Techniques Galleries, are de- 
voted to a single material, such as glass, silver, or tex- 
tiles. Many galleries display British decorative arts, in- 
cluding ceramics, embroidery, and furniture. Other gal- 
leries specialize in the art of other European countries 
as well as China, Japan, Korea, and the Middle East. The 
museum also exhibits an important collection of Euro- 
pean fashionable clothing from 1600 to today. 

The Victoria and Albert Museum displays many mas- 
terpieces of fine art, including an important collection of 
the works of the English painter John Constable. The 
museum is also the home of the National Art Library. 

The museum’s collections originated from works pur- 
chased during the Great Exhibition of 1851, a world’s fair 
held in London. The permanent museum building was 
completed in 1909. The principal designer was the Eng- 
lish architect Sir Aston Webb. 


Critically reviewed by the Victoria and Albert Museum 


Victoria Day commemorates the birthday of Queen 
Victoria on May 24, 1819. The people of the Common- 
wealth of Nations have always celebrated the birthday of 
the ruling British monarch as a patriotic holiday. During 
the long lifetime of Queen Victoria, her birthday came 
to have a special meaning. After Victorias death, people 
continued to celebrate her birthday to express their loy- 
alty to the British Empire. 

In the early 1900's, the people of Canada celebrated 
Victoria's birthday as Empire Day. The name was 
changed to Commonwealth Day in 1947. Canadians now 
celebrate Victoria Day and the official birthday of the 
reigning monarch as a legal holiday on the Monday be- 
fore May 25. Richard W. Davis 
Victoria Desert. See Great Victoria Desert. 
Victoria Falls is a spectacular waterfall in southern 
Africa. It lies between Zambia and Zimbabwe, about 
halfway between the mouth and the source of the Zam- 
bezi River. The British explorer David Livingstone sight- 
ed Victoria Falls in 1855. He named it in honor of Queen 
Victoria of the United Kingdom. 

The Zambezi River is about 1 mile (1.6 kilometers) 
wide at the falls and drops suddenly into a deep, narrow 
chasm. A canyon about 40 miles (64 kilometers) long 
permits the water to flow out. The height of the falls 
varies from 256 feet (78 meters) at the right bank to 355 
feet (108 meters) in the center. 

The mist and spray created by the falls can be seen 
for a great distance. This cloud and the constant roar 
caused the people of the area to name the falls Mosi 0a 
Tunya (smoke that thunders). A hydroelectric plant pro- 
duces a small amount of power at the falls. A railway 
bridge crosses the river just below the point where the 
waters rush out of the chasm. Hartmut S. Walter 

See also Seven Natural Wonders of the World; Wa- 
terfall (table; picture). 

Victorian Age. See English literature (Victorian litera- 
ture); United Kingdom (History); Victoria (queen). 
Vicuna, vih KOON yuh, is the smallest member of the 
camel family. It lives in the Andes Mountains of Bolivia, 
Chile, and Peru, in areas from 12,000 to 18,000 feet (3,660 
to 5,490 meters) above sea level. Its home is generally 
near the snowline. The vicufia and guanaco are the wild 
members of the camel family in South America. The al- 
paca and llama are domesticated. None has a hump. 

The vicuha measures 2 | to 3 feet (69 to 91 centime- 
ters) high at the shoulder and weighs from 75 to 140 
pounds (34 to 64 kilograms). Vicufias eat grass. They usu- 
ally live in herds that have one male and several females. 
The male defends a specific territory (area of ground) 
from other males. 

Vicunas have finer fleece than any other wool-bearing 
animal. A vicufia produces about 4 ounces (113 grams) 
of fleece a year. The upper body is reddish yellow to 
deep tan or reddish brown. The belly and lower legs are 
white. The fleece grows until it hangs below the flanks 
and knees. Only the inner fleece is used. It is good for 
high-grade worsted. So many vicufias were killed for 
their wool that the species had become rare by the 
1960's. Peru now protects them. The ancient Inca pro- 
tected vicufas and hunted them only once in four years. 
Only royalty could use the fleece. Anne Innis Dagg 


Scientific classification. The vicufia is in the camel family, 
Camelidae. It is Vicugna vicugna. 





See also Alpaca; Animal (picture: Animals of the 
mountains); Guanaco; Llama. . 
Vidal, vee DAHL, Gore, gawr(1925- _), is an Ameri- 
can author best known for his novels. Some have histori- 
cal themes, and others satirize American society. Vidal 
has also written essays, short stories, and plays. 

Many of Vidal's novels use historical persons as char- 
acters. Julian (1964) portrays the Roman emperor of the 
A.D. 300’s who fought against Christianity. Creation (1981) 
is set in the 400's B.C. Its characters include the Chinese 
philosopher Confucius and the Persian rulers Darius | 
and Xerxes |. The Smithsonian Institution (1998) is a his- 
torical fantasy set in Washington, D.C, in 1939. Vidal 
wrote a series of novels dealing with American history. 
They are, in the order of the periods they describe, Burr 
(1973), Lincoln (1984), 1876 (1976), Empire (1987), Holly- 
wood (1990), Washington, D.C (1967), and The Golden 
Age (2000). He satirized modern life in Myra Brecken- 
ridge (1968) and its sequel, Myron (1974). He satirized 
feminism in Ka/ki (1978). 

Vidal's short stories were collected in A Thirsty Evil 
(1956) and Head of a Sad Angel (1990). Some of his essays 
were published in United States: Essays 1952-1992 (1993). 
During the 1950's, Vidal wrote three detective novels un- 
der the name Edgar Box. His best-known play, The Best 
Man (1960), deals with a presidential convention. He also 
wrote Palimpsest A Memoir (1995). More essays ap- 
peared in The Last Empire: Essays 1992-2000 (2001). Vidal 
was born on Oct. 3, 1925, in West Point, New York. 

Barbara M. Perkins 
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The vicufia lives in the Andes Mountains of South America. The 
fleece of the vicufia is used in making fine woolen fabrics. 
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Video. See Television; Videotape recorder. 

Video camera. See Camcorder. 

Video game is a game played by an electronic device 
and displayed on a television set, computer monitor, or 
other viewing screen. Video games are sometimes 
called electronic games. Most video games are con- 
trolled by a tiny computer called a microprocessor. The 
rules of the game are contained in a program (set of in- 
structions) in the computer. 

Many video games are modeled on war themes or 
space travel. They involve adventure, horror, or mystery 
with exciting plots. Other video games are based on 
sports, card games, board games such as backgammon 
or chess, and word games. Some are based on popular 
motion pictures. A number of video games are educa- 
tional, helping players learn to spell or count. Some 
games challenge coordination or mechanical ability. 

Video games are interactive and involve multimedia. 
Interactive means that the player's responses determine 
what happens next. Multimedia refers to a video game's 
combination of different media, such as text, sound, 
graphics (images), and motion pictures. The rapid expan- 
sion of computer technology has produced games that 
feature colorful, high speed, three-dimensional graphics 
with realistic visual and sound effects. 

How video games work. Video games for home use 
are usually played on special units. Some units must be 
connected to a TV set or a personal computer. Other 
games can be played on the computer itself. Games are 
commonly manufactured as video cartridges that can be 
purchased or rented. The most sophisticated games are 
on CD-ROM (Compact Disc Read-Only Memory). CD- 
ROM games offer full-motion video with enhanced 
sound and movielike graphics and special effects. These 
features are more advanced than those on cartridges. 

Most video games are operated through a control 
lever called a joystick. Other games use such devices as 
special control pads, keyboards, or even a voice- 
recognition system that responds to spoken commands. 

Video games come in a range of sizes. The smallest 
are handheld, battery-operated toys. The largest stand 
on the floor in commercial establishments. Many are in- 
stalled in game rooms called arcades or amusement 
centers. Arcade games are coin-operated and have the 
most sophisticated programs. They can realistically sim- 
ulate (imitate) a three-dimensiona! world, such as the 
cockpit of an airplane or the cab of a race car. 

Controversy has accompanied video games popu- 
larity. Some educators and parents charge that young 
people spend too much time and money playing the 
games. Another debate centers on the effect of the more 
violent video games on players. Critics claim that exces- 
sively violent games lead to violent behavior in children, 
who are the primary players. Some manufacturers have 
attached ratings to their games similar to motion-picture 
ratings, to indicate the suitability for various ages. Doc- 
tors have also raised health considerations. Continued 
playing may cause severe muscle cramps in the wrists 
or hands. Supporters of video games argue that playing 
the games helps players develop their reflexes and con- 
centration and become familiar with computers. 

History. Video games were first developed in the 
early 1970's. The first commercially successful arcade 
video game, called Pong, appeared in 1972. In the late 
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An electronic home video game works through a special 
computer connected to a television set. The game is contained 
in a video cartridge inserted into the computer on the table. 


1970's, the video game industry entered a period of rap- 
id growth with such popular games as Space Invaders 
and Pac-Man. The successful Donkey Kong was intro- 
duced in 1981. Super Mario Bros. and later versions be- 
came some of the most popular video games before the 
beginning of the CD-ROM era in the late 1980's. In the 
1990's, the main video game producers included the 
Japanese manufacturers Nintendo and Sega. 

Video games have become an international industry 
worth billions of dollars. In the expanding market, video 
games have grown from toys for children to entertain- 
ment for players of all ages. Rachel Gallagher 

See also Computer (Applications software); Comput- 
erized instruction (Instructional games); Multimedia; 
Virtual reality. 

Videocassette recorder. See Videotape recorder. 
Videotape recorder is a device that records visual 
images and sound on magnetic tape. Videotape record- 
ers, also known as V7Rs or simply video recorders, also 
play back the recorded video (picture) and audio (sound) 
information on television sets. 

Videotape recorders were first used by the television- 
broadcasting industry during the 1950's. Since then, 
videotape recorders have become essential equipment 
in that industry. Commercials, regular TV series, and 
many other telecasts are recorded on videotape. This 
practice allows programmers to plan and organize TV 
schedules ahead of time. It also enables broadcasters to 
show reruns of programs and to replay commercials. In 
addition, most television newscasts feature reports 
recorded on tape. Various types of VTR’s are also used 
in homes, schools, and businesses. 

Videotape has a number of advantages over motion 
picture photographic film. For example, videotape can 
be played back immediately after being recorded on, 
but film must be developed before it can be viewed. For 
this reason, camera operators who use videotape can 
determine right away whether a scene needs to be re- 
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A home videotape recorder, commonly called a VCR, enables 
people to record television programs and to play prerecorded 
cassettes on a television set. 


recorded. In addition, videotape can be erased and 
recorded over, but film cannot. 


Types of videotape recorders 


In addition to the professional models used by TV 
broadcasters, several other types of VIR’s have been de- 
veloped. Some schools and businesses use semiprofes- 
sional videotape recorders to record educational pro- 
grams and employee training films. Consumers can 
record TV programs and play back prerecorded cas- 
settes of movies on Home videotape recorders, also 
called videocassette recorders (VCR's). The various types 
of video recorders differ in the size of the tape they use 
and the quality of the pictures they produce. 

Portable videotape recorders are commonly used to 
make home movies. These so-called camcorders, com- 
bine a camera and a recorder in a single unit powered 
by batteries. The camera and a microphone send video 
and audio signals to the recorder. See Camcorder. 





Jon Levy, Gamma/Liaison 
The television industry uses professional videotape recorders 
to record and edit TV programs. This television station employee 
is preparing taped segments for a news broadcast. 








How videotape recorders work 


Videotape consists of a long plastic strip coated with 
particles of iron oxide, a material that is readily magne- 
tized. Videotape recorders record television signals by 
translating them into magnetic fields. These fields create 
patterns of magnetization in the coating. The process is 
reversed during playback, when the magnetic patterns 
are translated into television signals for viewing on TV 
sets. For information about where television signals 
come from and how they are made into a TV picture, 
see Television (Video entertainment systems). 

Videotape recorders store visual images and sound 
as either (1) analog signals or (2) digital signals. In an ana- 
log recording, the magnetic patterns are analogous 
(similar) to those of the television signals. Home video 
recorders use analog signals. 

_ Ina digital recording, the recorder translates the tele- 
vision signals into a numerical code. Digital recording 
produces better picture and sound quality than analog 
recording does. Many professional videotape recorders 
use digital technology. 

Recording. The recorder converts the TV signal into 
electric current, which travels through wire coils of 
small electromagnets called heads. A head is a ring of 
metal that has a narrow cut called a gap. Opposite the 
gap, a coil of wire is wrapped around the ring. This coil 
conducts the current corresponding to the TV signal. 
The current produces a strong magnetic field in the ring 
and in the gap. When videotape passes over the gap, 
the field creates the patterns of magnetization. The pat- 
terns remain until they are removed by an erase head, 
which demagnetizes the tape. 

The patterns recorded on many types of analog video- 
tape consist of three types of tracks (lines of magnetized 
particles): (1) video tracks, (2) audio tracks, and (3) control 
tracks. 

Video tracks contain signals that represent visual im- 
ages. Video tracks are recorded helically (diagonally) be- 
tween edges of the tape. These tracks take up most of 
the tape. Video tracks are recorded by video heads that 
are mounted on a rotating metal cylinder called a drum. 
The video heads scan (pass over) the tape at high speed 
while recording or playing back video signals. Rapid 
scanning is necessary for the machine to capture and re- 
produce television signals, which have a high electrical 
frequency. If video heads were stationary, a large 
amount of rapidly moving videotape would be needed 
to record even a small amount of televised information. 

Analog audio tracks contain sound signals, and con- 
trol tracks contain signals that keep the recorded im- 
ages from tilting or merging into one another when they 
appear on the TV screen. Analog audio tracks and con- 
trol tracks are recorded by separate, stationary heads. 
The tracks are recorded vertically. Audio tracks run 
along one edge of the tape, and control tracks along the 
other. Not all recorders use control tracks. 

Most recorders are designed to use tape cassettes. 
The cassette contains a supply ree/and a take-up reel. 
The supply reel feeds the tape past the various heads 
and onto the take-up reel, where the tape is wound up. 

In professional digital videotape recorders, both the 
video and audio signals are recorded in helical scan 
tracks. In most digital recorders, both the video and au- 
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Analog videotape recording 
Videotape recorders record video signals in helical (diagonal) 
tracks on the tape. The video heads are mounted on a rotating 
cylinder called a drum. Separate, stationary heads record control 
tracks and analog audio tracks. 
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dio signals can be recorded and edited separately. Digi- 
tal recorders have error correction systems that ensure 
the playback of signals without visual or audible defects. 

Playback. As tape passes over the heads during play- 
back, the tape’s magnetic patterns create a varying mag- 
netic field in the head. When the magnetic field reaches 
the wire coil, it is converted into electric voltage. The 
varying voltage, which contains the audio and video sig- 
nals, is sent to a television set, which transforms it into 
sounds and pictures. 


History 


The development of videotape recorders began dur- 
ing the 1940's. However, the first videotape recorder that 
was capable of recording a television picture of broad- 
casting quality on magnetic tape was not invented until 
1956. This reel-to-reel machine, produced by the Ampex 
Corporation of California, recorded in vertical tracks on 
the tape. 

In 1959, the Toshiba Corporation of Japan introduced 
the first helical recorder. This VIR, which was smaller 
and less expensive than previous recorders, helped 
videotape recording spread outside the television in- 
dustry. VCR's were first marketed in the United States in 
the early 1970's, primarily for use in schools. The first 
commercially successful home videotape recorder did 
not appear until 1975. By the mid-1980's, two main types 
of home VCR systems had been developed. These two 
systems—called Beta and VHS—operated in basically the 
same manner, but tapes for one system could not be 
played on the other. Today, most home VCR's use VHS 
systems. In the mid-1980's, Sony Corporation of Japan in- 
troduced the & mm VCR system. This system uses 8- 
millimeter tapes in small, handheld camcorders. 


Ken C. Pohimann 
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Vienna, vee FHN uh (pop. 1,539,858), is the capital and 
largest city of Austria. The city lies in northeastern Aus- 
tria, on the south bank of the Danube River. For the loca- 
tion of Vienna, see Austria (political map). Vienna is Aus- 
tria’s leading cultural, economic, and political center. 
The city’s name in German is Wien. 

Vienna became the capital of Austria, and later of 
Austria-Hungary, under the Habsburgs (or Hapsburgs), a 
royal family that ruled in central Europe from 1273 to 
1918. During the 1700's and 1800s, Vienna won fame as a 
world center of education, literature, music, and sci- 
ence. The Viennese people became known for their gai- 
ety, wit, and enjoyment of life. Austria-Hungary col- 
lapsed after World War | ended in 1918, and Vienna lost 
much of its importance. After the end of World War Il in 
1945, Vienna became a center for international confer- 
ences and the location of several international agencies. 

The city covers about 160 square miles (415 square 
kilometers) at the eastern end of a narrow plain between 
the Carpathian Mountains and the Alps. An important 
mountain gap through the Carpathians is just east of Vi- 
enna. The city's location at this transportation crossroads 
played an important role in its growth and economic de- 
velopment. Trade and communication routes run 
through Vienna in all directions. 

The old “Inner City” forms the center of Vienna. This 
area includes many of the city’s historical buildings and 
landmarks as well as its most fashionable shopping dis- 
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Vienna, the capital of Austria, is a leading cultural center of Eu- 
rope. It is famous for its art galleries, churches, and theaters. 
The Burgtheater, above, is one of Vienna's many landmarks. 


tricts. The famous St. Stephen's Cathedral stands at the 
heart of the Inner City. Several blocks west is the Hof- 
burg, a palace that consists of both modern buildings 
and medieval structures. The palace includes the royal 
apartments, now occupied by the president of Austria; 
the Imperial Library; several museums; and the Spanish 
Riding School. Nearby lie two of Vienna's most beautiful 
parks, the Burggarten and the Volksgarten, which is 
famed for its rose trees. 

A band of streets called the Ringstrassen encircles the 
Inner City. Some of Vienna's most impressive public 
buildings line these streets. They include the Museum 
of Art History, City Hall, the Opera House, the Parliament 
Building, and the Stock Exchange. These buildings date 
from the second half of the 1800s. 

The older suburban districts of the city lie outside the 
Ringstrassen. They became part of Vienna in the 1800s. 
Several important buildings are in the suburbs, includ- 
ing the Karlskirche (Church of St. Charles) and the Belve- 
dere Palace. These structures rank among the finest ex- 
isting examples of baroque architecture, a highly 
decorative style that developed in the 1600's and 1700s. 

The noted Austrian architect Johann Bernhard Fischer 
von Erlach designed several Viennese buildings, includ- 
ing the Karlskirche and the Schénbrunn Palace. The pal- 
ace stands at the southwestern edge of the city. The 
Schénbrunn Zoo, which lies on the palace grounds, was 
built in 1752 and is the world’s oldest zoo. A long park 
called the Prater is located north of Vienna along the 
Danube. The Vienna Woods line the western edge of 
the city. 

The people. Most Viennese are German-speaking 
Austrians. Many Czechs and Hungarians also live in the 
city, but nearly all of them speak German in addition to 
their national language. The Viennese wear clothing 
much like that worn in the United States, but they dress 
up more than Americans do. They wear Austrian folk 
costumes on holidays and other special occasions. 

Viennese foods reflect the mixture of nationalities in 
the city. Many of the people like to drink coffee and eat 
elegant pastries at pastry shops called Konditoreien. 
They also enjoy visiting the wine houses north of the 
city to drink freshly made wine, called Heurigen. 

Most Viennese own or rent apartments in four- or 
five-story buildings. Some suburban families live in their 
own homes. The city has built apartment complexes to 
replace residences that were destroyed during World 
War II, but housing shortages continue to be a problem. 

Education and cultural life. Vienna is the home of 
many fine institutions of higher learning. They include 
the Academy of Fine Arts, the Academy of Music, the 
Technical University, and the University of Vienna. 

Vienna has long been known for its excellent muse- 
ums and art galleries, including the Albertina and the 
Museum of Art History. It has several libraries, among 
them the National Library. Musical events are held in 
such opera houses as the Musikverein, the State Opera 
House, and the Volksoper. The famous Vienna Boys’ 
Choir sings every Sunday in the Hofburgkapelle, one of 
the city’s churches. Major theaters include the Burgthe- 
ater, which is financially supported by the Austrian gov- 
ernment, and the Theater in der Josefstadt. 

A number of famous composers, scientists, and writ- 
ers have lived in Vienna. Such composers as Ludwig van 
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The old “Inner City” of Vienna has many sidewalk cafes and 
beautiful buildings. People enjoy gathering at the cafes to eat 
and drink and to observe life around them. 


Beethoven, Johannes Brahms, Joseph Haydn, Wolfgang 
Amadeus Mozart, Franz Peter Schubert, and Johann 
Strauss all made their home there. 

Economy. Vienna is Austria's chief industrial city. Its 
industries manufacture chemicals, clothing, leather- 
ware, medicine, and radio and television products. The 
city has an excellent system of public transportation, 
with streetcars, elevated and subway trains, and buses. 
Most of the people use public transportation rather than 
private automobiles in the city. 

History. Prehistoric tribes lived on the site of what is 
now Vienna. In 15 B.C, the Romans established a fron- 
tier post there named Vindobona. After the fall of the 
Roman Empire in the A.D. 400's, invading Germanic 
tribes took over the area. During the late 800's, the Mag- 
yars, a people from Hungary, gained control of the city, 
which by then was called Vienna. They lived there until 
the Germans conquered them in the mid-900's. 

In 1273, a member of the Habsburg family became 
Holy Roman Emperor. The Habsburgs made Vienna 
their capital, and the city grew rapidly in wealth and im- 
portance. The Turks attacked Vienna in 1529 and again 
in 1683, but they failed to capture the city. Some of Vien- 
nas most beautiful Baroque palaces and churches were 
built during the 1700's. 

After World War 1, Vienna became the capital of the 
Austrian republic. German troops occupied Vienna from 
1938 to the end of World War II in 1945. The city was 
badly damaged by Allied bombing during the war. From 
1945 to 1955, the people lived under the control of the 
victorious Allies. 

The Viennese rebuilt almost all the destroyed or dam- 
aged landmarks, and the city regained much of its for- 
mer spirit and wealth. During the 1970's, new hotels 
were built and construction began on an expanded sub- 
way system. Also, a United Nations (UN) center consist- 
ing of several buildings was constructed in Vienna. The 
center opened in 1979. The center serves as a UN con- 
ference site and provides office space for some UN 
agencies. William J. McGrath 
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See also Architecture (Early modern architecture in 
Europe; pictures); Austria (pictures). 

Vienna, vee FHN uh, Congress of, was a series of 
meetings held from late 1814 through early 1815 to set- 
tle the issues arising from almost 25 years of war be- 
tween France and the rest of Europe. The congress de- 
cided how Europe would be ruled after the imminent 
defeat of the French emperor and military leader 
Napoleon |. The workable settlements made in Vienna, 
Austria, won credit for helping avoid any wide European 
conflict for 100 years afterward. See Napoleon |. 

The chief decisions were made by representatives of 
the victorious Quadruple Alliance—Austria, Prussia, Rus- 
sia, and the United Kingdom—and of France. The con- 
gress restored many European kings and princes who 
were forced from power by Napoleon or by forces asso- 
ciated with the French Revolution (1789-1799). See 
French Revolution. The restored rulers included the 
monarchs of Spain and of what is now southern Italy 
and the rulers of a number of states in Germany and 
northern Italy. 

The congress also ratified several allied conquests. 
The United Kingdom retained a number of colonies it 
had seized during the fighting. Russia kept Finland and 
Bessarabia and won most of Poland. Austria and Prussia 
regained control of the remaining parts of Poland. 

In addition, the congress attempted to limit the power 
of France by placing strong countries on France's bor- 
ders. For example, it created the Kingdom of the Nether- 
lands on the northeastern border of France by joining 
together Belgium, Holland, and Luxembourg. Prussia re- 
ceived German territories that bordered eastern France, 
and Austria gained major provinces in northern Italy. 

The Congress of Vienna was bitterly criticized for 
many years because it ignored the strong democratic 
and nationalistic sentiments of many Europeans. These 
sentiments contributed to democratic revolutions in nu- 
merous European countries in 1830 and 1848 and to na- 
tionalistic movements in Germany and Italy. But some 
historians have praised the Congress of Vienna for cre- 
ating a balance of power in Europe and for not treating 
defeated France too harshly. Peter N. Stearns 

See also Austria (Metternich and revolution); Ger- 
many (The Congress of Vienna); International relations 
(History); Italy (The French Revolution and Napoleon). 
Vientiane, vyehn TYAHN (pop. 420,000), is the capital 
and largest city of Laos. It is also the country's chief com- 
mercial center. Vientiane lies on the Mekong River, 
which forms the border between Laos and Thailand (see 
Laos [map)). River, road, and air transportation link Vien- 
tiane to other parts of Laos and to neighboring coun- 
tries. A bridge across the Mekong connects the city with 
a railroad line in Thailand. 

Vientiane was the capital of the kingdom of Lan Xang 
from the mid-1500’'s until the early 1700's, when the king- 
dom divided into three parts. Vientiane became the cap- 
ital of one of the smaller kingdoms. In 1828, Siam (now 
Thailand) destroyed the city and took over the kingdom. 
The city was later rebuilt. France took control of Laos in 
the late 1800's and made Vientiane the country's admin- 
istrative capital. Laos became an independent nation in 
1953. Charles Keyes and Jane Keyes 

See also Laos (History; picture: A Buddhist festival). 
Vietminh. See Vietnam. 
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The rice fields of Vietnam provide one of the primary foods of the Vietnamese people. Most of 


the people in Vietnam are farmers, and rice is the chief crop. 


Vietnam 


Vietnam, vee eht NAHM or vee eht NAM, is a country 
in Southeast Asia with its eastern coast on the South 
China Sea. Vietnam is bordered by China to the north 
and Laos and Cambodia to the west. The Gulf of Thai- 
land lies to the southwest. Hanoi is the capital of Viet- 
nam. Ho Chi Minh City, formerly named Saigon, is the 
largest city. 

The population of Vietnam is concentrated in the Red 
River Delta in the north and the Mekong River Delta in 
the south. Central Vietnam is less heavily populated than 
either the north or the south because it has mountain- 
ous terrain. Although Vietnam has a number of ethnic 
groups, most of the people are classified as Kinh—that 
is, ethnic Vietnamese. 

Most Vietnamese are farmers who live in small vil- 
lages. Rice is the main crop. But manufacturing has be- 
come an increasingly important economic activity. 

People have lived in what is now Vietnam since pre- 
historic times. Ethnic Vietnamese developed a culture in 
the Red River Delta 4,000 to 5,000 years ago. Through 
the centuries, this group expanded its control of what is 
now Vietnam. At the same time, the Vietnamese fought 
many foreign invaders, frequently the Chinese. 

The French governed Vietnam from the mid-1800’s 
until Japan occupied it during World War II. After 
Japan's defeat in 1945, France tried to regain control of 
Vietnam. But the Vietminh, a group headquartered in 
the north and headed by Vietnamese patriot and Com- 
munist leader Ho Chi Minh, resisted the French. In 1954, 
fighting between the French and the Vietminh ended 











_ Fatricia M. Pelley, the contributor of this article, is Assistant 
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with a French defeat in the Battle of Dien Bien Phu. 

An international peace conference, held in Geneva, 
Switzerland, decided to divide Vietnam temporarily into 
two zones—Communist North Vietnam and non- 
Communist South Vietnam. Elections were supposed to 
be held to reunite the country, but they were continually 
postponed and never took place. In 1957, fighting broke 
out between revolutionaries in the South and the South 
Vietnamese government. The fighting eventually devel- 
oped into the Vietnam War, which the Vietnamese call 
the American War. The United States became the chief 
ally of the South. It backed the South’s war effort with 
supplies and hundreds of thousands of troops. 

In 1973, the participants in the war agreed to a cease- 
fire, and the United States withdrew its last combat 
troops. But the fighting soon resumed. In April 1975, the 
Communists defeated South Vietnam. In 1976, they uni- 
fied North and South Vietnam into a single nation, 
which they named the Socialist Republic of Vietnam. 


Facts in brief 


Capital: Hanoi. 

Official language: Vietnamese. 

Area: 128,066 mi? (331,689 km?). Greatest distances—north-south, 
1,030 mi (1,658 km); east-west, 380 mi (612 km). Coastline— 
2,140 mi (3,444 km). | 

Elevation: Highest—Fan Si Pan, 10,312 ft (3,143 m) above sea lev- 
el. Lowest—sea level along the coast. 

Population: Estimated 2002 population—79,387,000; population 
density, 620 per mi? (239 per km), distribution, 76 percent rur- 
al, 24 percent urban.7999 census—76,324,753. 

Chief products: Agricu/ture—rice. Manufacturing—cement, fer- 
tilizer, steel, shoes, textiles. Mining—coal. 

Money: Basic unit—dong. One hundred xu equal one dong. 








Government 


According to the Vietnamese Constitution, which was 
adopted in 1980 and extensively revised in 1992, Viet- 
nam is a socialist nation. It is governed by a single politi- 
cal party—the Communist Party of Vietnam (CPV). The 
party is the leading force in the state and society. Politi- 
cal power in Vietnam is based on the principle of demo- 
cratic centralism. Under this principle, authority and 
power originate at the highest levels of the CPV and 
flow downward through a rigid political structure. 

National level. The National Assembly is the highest 
legislative body in Vietnam. The 450 delegates to the As- 
sembly are elected by the people to a maximum term of 
five years. No candidate can run for the Assembly with- 
out the approval of the Communist Party. All Vietnamese 
18 years of age or older are allowed to vote. 

Vietnam's highest government officials are the presi- 
dent and the prime minister. The National Assembly 


elects one of its own members to serve as president. 


The president directs members of the Assembly to ap- 
point the vice president, prime minister, chief justice of 
the Supreme People’s Court, and head of the Supreme 
People’s Organ of Control. As head of state, the presi- 
dent acts as official representative of Vietnam, has over- 
all command of the armed forces, and chairs the Nation- 
al Defense and Security Council. As chief executive, the 
prime minister manages the government, assisted by 
deputy prime ministers and cabinet ministers. 

Local level. Vietnam is divided into 57 tinh (prov- 
inces) and four municipalities—Da Nang, Haiphong, 
Hanoi, and Ho Chi Minh City. Each tinh and municipality 
has a legislature called a People’s Council and an execu- 
tive body known as a People’s Committee. The people 
elect the members of each People’s Council, who then 
elect the members of the People’s Committee. 

Courts. The judicial system of Vietnam consists of 
two main divisions: the People’s Courts and the People’s 
Organs of Control. The People’s Courts include the 
Supreme People’s Court, local courts, and Military Tri- 
bunals. The People’s Organs of Control monitor the 
bodies of government. 

Armed forces of Vietnam consist of a main force and 
paramilitary forces. The main force includes an army of 
about 412,000 members and a small navy and air force. 
The paramilitary forces include local urban and rural 
militias and border defense forces. About 40,000 people 
serve in the paramilitary forces. 


People 


Ancestry. Vietnam has 54 ethnic groups. Over 85 per- 
cent of the people of Vietnam are Kinh—that is, ethnic 
Vietnamese—who are spread throughout the country. 
Minority ethnic groups live mainly in the mountain ar- 
eas of the country. The largest groups are the Tay, who 
live to the north and northeast of the Red River Delta; 
and the Tai, who live in scattered villages in valleys of 
the Red and Black rivers, in the northwest and north- 
central interior. Other large minority groups include the 
Hmong, the Khmer, the Muong, and the Nung. A num- 
ber of ethnic Chinese people, known as the Hoa, live 
mainly in the cities. 

Language. Vietnamese is the most widely spoken 
language in Vietnam. However, minority peoples speak 
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their own language and may have only limited know!- 
edge of Vietnamese. In urban areas, English is the most 
widely spoken foreign language, but Chinese, French, 
and Russian are also spoken. 


Way of life 


Rural life. Most Vietnamese live in small villages in 
the countryside. Most rural Vietnamese are farmers who 
organize their lives around the cultivation of crops, es- 
pecially rice. In general, the family and the village are 
the centers of social life in rural areas. 

Houses in the villages vary. Some have tile roofs and 
walls made of clay or brick. Others have thatched roofs 
and walls made of woven bamboo. In the mountains 
and in areas that flood, many houses stand on stilts. 

City life. Many villagers have migrated to the cities in 
search of jobs and a higher standard of living. However, 
urban development has not kept pace with immigration 
from the countryside. As a result, the cities of Vietnam 
are densely packed and face serious housing shortages. 
In many cases, two or three generations of a family 
share a One-room apartment. 

Vietnam’s cities bustle with traffic. Bicycles are a pop- 
ular means of transportation. Cities also have numerous 
motor scooters and cyclo taxis—three-wheeled, pedaled 





Vietnam’s flag and coat of arms feature a star that stands for 
Communism. The rice and the cogwheel on the coat of arms 
represent the importance of agriculture and industry to Vietnam. 
The flag was first officially adopted by Vietnamese Communists 
when they declared independence in 1945. The shape of the star 
was modified slightly in 1955. 
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Vietnam is in Southeast Asia, with its eastern coast on the South 
China Sea. It is also bordered by Cambodia, Laos, and China. 
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cycles with a seat in front for carrying passengers. Cafes, 
food stands, and stalls that sell craftworks, books, cloth- 
ing, and other items line many urban streets. Architec- 
ture in the cities ranges from simple wooden dwellings 
to elegant colonial villas built by the French to modern 
high-rise office and apartment buildings. : 

Urban Vietnamese work in a variety of occupations. 
For example, some are employed as public officials or 
work in factories, hotels, or restaurants. Others are mer- 
chants who own their own business. 

Clothing. The Vietnamese typically wear lightweight 
clothing. Rural women wear loose-fitting dark pants and 
blouses that are often embroidered in brilliant colors. 
Conical hats called non /a shield their faces from the 
sun. In cities, many girls and women wear the traditional 
ao dai, a long tunic worn with loose-fitting pants. How- 
ever, a growing number of urban women now wear 
dresses and skirts. Rural and working-class men typical- 
ly wear simple shirts and trousers. City men generally 
wear Western-style clothing. 

Members of minority groups often dress in traditional 
costumes. For example, Hmong women wear blouses 
and skirts or baggy shorts, with embroidered belts and 
aprons or long vests. Some roll their hair into a turban, 
but most wrap their heads with a cloth. Hmong men 
wear skullcaps, loose trousers, shirts, and a long vest. 

Food and drink. The national dish of Vietnam is a 
noodle soup called pho. This dish consists of long rice 
noodles and fresh vegetables in a broth with meat or 
seafood. Many Vietnamese also eat boiled rice with veg- 
etables, tofu (soybean curd), seafood, chicken, pork, or 
duck. A fish sauce called nuoc mam is used as a season- 
ing in many dishes. People in central Vietnam often eat 
beans, corn, Cassava, sweet potatoes, or other starchy 
foods instead of rice. 

Green tea is the most popular beverage. Fruit and 
sugar Cane juices, coconut milk, and soft drinks are 
widely available. In urban areas, cafes and restaurants 
serve local and imported beer, wine, and liquor. Coffee 
and lang loaves of bread called baguettes, both of 
which were favorites of the French, are still popular in 
Vietnam. 

Recreation. The Vietnamese, especially children, en- 
jOy swimming in the country’s many lakes and rivers, 
and in the sea. Vietnamese children also engage in lively 
games of soccer. Many people play chess or tennis. 
Competitions involving judo and the martial arts of tae 
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kwon do and kung fu are also popular. Families who can 
afford to do so vacation at seaside resorts. 

Religion. Most Vietnamese practice a combination of 
the Three Teachings—that is, Mahayana Buddhism, Con- 
fucianism, and Taoism. The country also has a small 
number of Christians and Muslims. In the south, a reli- 
gion known as Cao Dai and the Hoa Hao Buddhist sect, 
both of which originated in Vietnam, have numerous 
followers. Some people, especially in villages, worship 
the spirits of animals, plants, and other parts of nature. 

Education. Nearly all Vietnamese 15 years of age or 
older can read and write. For the literacy rate, see Liter- 
acy (table: Literacy rates). Children ages 6 through 10 are 
required to attend school. Schools of higher education 
in Vietnam include universities, agricultural colleges, 
technical institutes, and private business academies. The 
largest are Hanoi University of Technology, Vietnam Na- 
tional University, and Can Tho University. Vocational 
training is available to adults. 

The arts. Traditional Vietnamese forms of art include 
woodblock printing, woodcarving, lacquerware, ceram- 
ics, jade carving, silk painting, and basketry. The Viet- 
namese are also known for their fine embroidery. 

In 1925, the French opened the Ecole des Beaux-Arts 
de I'Indochine (School of Fine Arts of Indochina) in 
Hanoi, and Vietnamese artists began to study European- 
style painting. They started using such materials as oil 
paints and canvas, painting portraits and scenes of 
everyday life, and adopting such styles as Cubism and 
Impressionism. In the late 1940's and early 1950's, a num- 
ber of artists created works that focused on the resist- 
ance to French colonial rule. From the mid-1950's to the 
1970's, Socialist Realist artists in the North created paint- 
ings that celebrated combat and glorified work. 

After the reunification of Vietnam in the mid-1970's to 
the mid-1980's, art continued to serve mainly a social 
and political purpose. Since the mid-1980's, however, 
Vietnamese art has become more open, and paintings 
now include a variety of styles and subjects. The coun- 
trys best-known artists include Bui Xuan Phai, known for 
his Hanoi street scenes; Nguyen Tu Nghiem, whose sub- 
jects come from mythology and folklore; Nguyen Sang, 
who creates paintings of village people; and Do Quang 
Em, noted for his realistic still lifes and portraits. 

Traditional Vietnamese musical instruments include a 
variety of string, wind, and percussion instruments. 
Among them are the dan nhi, a two-stringed fiddle; the 
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dan tranh, a 16-string zither; the dan nguyet, a long- 
necked lute; the dan ty ba, a pear-shaped lute; the dan 
tam, a three-stringed banjo; the sao, a bamboo flute; the 
trong com, a barrel-shaped drum; and the chieng, a 
gong. 

Vietnam has a long tradition of oral literature. The na- 
tion's first great writer was Nguyen Trai, who lived in the 
late 1300's and early 1400's. He became famous as a pio- 
neer of chu nom—a form of Vietnamese written in modi- 
fied Chinese characters. Literature written in Vietnamese 
began to appear around the 1600's. 7ruyen Kieu (The 
Tale of Kieu), a long poem by Nguyen Du from the early 
1800's, ranks as one of the greatest works in the Viet- 
namese language. Although a love story, the poem also 
reflects society's struggles during Nguyen Du’s time. 

Authors of the late 1900's and early 2000's include 
Duong Thu Huong, known for her novels Paradise of the 
Blind (1988) and Novel Without a Name (1991); Bao Ninh, 
whose most famous work is the novel The Sorrow of 
War (1991); and the short-story writer Nguyen Huy 
Thiep, some of whose works have been collected in The 
General Retires and Other Stories (1988). 


The land 


Vietnam occupies an S-shaped stretch of the rugged 
eastern Indochinese Peninsula. Four-fifths of the country 
is covered by hills, plateaus, and mountains. The coast- 
line borders on the South China Sea and extends more 
than 2,100 miles (3,400 kilometers) from the Gulf of 
Tonkin to the Gulf of Thailand. Geographers divide Viet- 
nam into three regions: northern, central, and southern. 

Northern Vietnam extends from the border with 
China in the north to about Thanh Hoa in the south. This 
region is dominated by the Red River Delta, the most 
densely populated center of agricultural production in 
Vietnam. The triangular delta is the heartland of Viet- 
namese civilization, and the capital city of Hanoi is there. 

Northern Vietnam also includes the mountains of the 
north and northwest. Vietnam's highest mountain is Fan 
Si Pan, also spelled Phan Xi Pang. It rises to 10,312 feet 


Traffic in Vietnam’s cities 
fills the streets with many 
kinds of vehicles. This street 
in Ho Chi Minh City is crowd- 
ed with bicycles, motor scoot- 
ers, and cars. Two pedal- 
driven cyclo taxis, foreground, 
carry their passengers 
through the traffic. 
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(3,143 meters) in northwestern Vietnam. . 

Central Vietnam is the most mountainous of the 
country’s three regions. The Annamite Range, also 
known as the Truong Son mountains, dominates this 
area. The Central Highlands lie to the south. Poor soil 
makes farming difficult in central Vietnam. However, 
rich soil is available in the lowlands along the coast and 
on a few plateaus in the Central Highlands. 

Southern Vietnam. The Mekong River in the south- 
ern part of Vietnam forms the country’s largest network 
of agricultural plains. As a result, the Mekong Delta is 
often referred to as the “rice bowl” of Vietnam. Ho Chi 
Minh City, formerly named Saigon, is the region’s major 
urban center and the country’s economic hub. 


Climate 


Vietnam has a tropical climate with high humidity. 
Most of Vietnam has two seasons—a wet, hot summer 
and a drier, slightly cooler winter. Monsoons (seasonal 
winds) affect the weather throughout the year. The sum- 
mer monsoon brings heavy rains from the southwest. 
The winter monsoon brings lighter rainfall from the 
northeast. 

In Hanoi, in northern Vietnam, the average tempera- 
ture is about 63 °F (17 °C) in January and about 85 °F (29 
°C) in June. From May to October, the Red River Delta 
has high temperatures, heavy rains, and some typhoons, 
which sweep across the Gulf of Tonkin. Hanoi receives 
about 68 inches (173 centimeters) of rainfall a year. 

In southern Vietnam, most rain falls in summer. The 
Ho Chi Minh City area receives about 70 inches (180 
centimeters) of rain between May and October. From 
November through February, the weather is cooler with 
little rain. Average temperatures there range from about 
79 °F (26 °C) in December to about 86 °F (30 °C) in April. 

Central Vietnam has the greatest temperature range 
and includes the driest and the wettest regions of the 
country. Typhoons often strike the central coast. Moun- 
tain areas generally have lower temperatures and less 
rainfall than the delta regions and the coastal lowlands. 














Economy 


From 1976 to 1986, the state owned all banks and fac- 
tories in Vietnam and controlled nearly every sector of 
the economy. During that period, the economy steadily 
declined. In 1986, however, Vietnamese leaders began 
adopting a series of far-reaching economic changes 
known as doi moi (renovation). These changes were de- 
signed to restore some economic power to the private 
sector. Under doi moi, for example, farmers who had 
satisfied their obligations to the state were allowed to 
produce for the market. Some state-run industries that 
had operated at a loss for a decade or more were dis- 
mantled. Vietnam also began to welcome foreign invest- 
ment in the form of direct loans and joint ventures. 

Agriculture is the leading economic activity in Viet- 
nam. Rice is the chief crop. Most Vietnamese farmers 
practice wet-rice agriculture, in which rice is grown on 

‘irrigated paddies. This farming method requires much 
labor but produces high yields. Vietnamese farmers also 
cultivate cashews, a root crop called cassava, corn, 
peanuts, and sweet potatoes. Bananas, coconuts, mel- 
ons, and other fruits are also grown. Many farmers raise 
animals, especially chickens, ducks, and hogs. Industria! 
crops, such as coffee, rubber, sugar cane, tea, and to- 
bacco, are cultivated on large plantations. 

Manufacturing. Textile production is the leading 
manufacturing industry in Vietnam. The country also 
produces cement, chemical fertilizers, glass, shoes, 
steel, and tires. Factories manufacture various house- 
hold goods, including bicycles and televisions. Most of 
Vietnam’s industrial development is in the south. Ho Chi 
Minh City has a number of high-tech industries. 

Mining. Vietnam is rich in mineral resources. Its coal 
fields, most of which are in the north, have tremendous 
reserves. The country also has large deposits of 
chromite, copper, gold, iron ore, lead, phosphate, tin, 
and zinc. Bauxite, the basic ingredient of aluminum, is 
also mined. An abundance of limestone contributes to a 
thriving cement industry. Vast deposits of silica supply 
the basis for the manufacture of glass. The country also 
has extensive reserves of petroleum and natural gas, 
mainly offshore. 

Fishing industry. With Vietnam’s long coastline and 
many lakes and rivers, fishing has always played an im- 
portant role in the economy. Vietnamese fishing crews 
catch a variety of fish and shellfish. Vietnam is rapidly 
becoming one of the world’s leading producers of 
processed shrimp. 

Service industries are those industries that provide 
services rather than produce manufactured goods or 
agricultural products. Many Vietnamese work in service 
industries as barbers, clerks, computer technicians, con- 
struction workers, drivers of cyclo taxis, hairdressers, 
housekeepers in hotels, and waiters in restaurants. 

International trade. Vietnam's chief exports include 
clothing and textiles, coffee, fish and shellfish, petrole- 
um, rice, rubber, shoes, and tea. Its main imports in- 
clude cotton, fertilizer, machinery and equipment, mo- 
torcycles, petroleum products, and steel products. 
Vietnam’s chief trading partners are Japan, Singapore, 
South Korea, and Taiwan. 

Transportation and communication. Bicycles and 
motorcycles are popular forms of transportation in Viet- 
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nam. Many people also ride buses. The nation’s rivers 
are widely used to transport goods and people. Vietnam 
has about 62,000 miles (100,000 kilometers) of roads, 
though only about a fourth of them are paved. 

A railroad network connects the major cities of the 
Red River and Mekong deltas and cities along the coast. 
However, much of the system was damaged by bombs 
during the Vietnam War and remains in disrepair. Viet- 
nam’s chief ports include Da Nang, Haiphong, and Ho 
Chi Minh City. Hanoi and Ho Chi Minh City have interna- 
tional airports. 

Several daily newspapers are published in Vietnam. 
The government controls all newspapers, magazines, 
and television and radio broadcasts. 


History 


People have lived in what is now Vietnam since pre- 
historic times. Archaeologists have discovered remains 
of a stone age culture dating back about 500,000 years in 
the province of Thanh Hoa. Agriculture developed in 
northern Vietnam more than 7,000 years ago. 

About 5,000 years ago, a kingdom called Van Lang 
emerged in the Black and Red river valleys under the 
rule of the Hung kings. One of the most important cul- 
tures of Van Lang, the Dong Son civilization, flourished 
in the valleys of the Red and Ma rivers from about 800 to 
300 B.C. This civilization is known mainly for its elabo- 
rately decorated bronze drums. 

Nam Viet. In 258 B.C., a leader named An Duong 
founded the kingdom of Au Lac. In 207 B.C., an official of 
China’s Qin dynasty named Zhao Tuo (Trieu Da in Viet- 
namese) founded the kingdom of Nam Viet. Nam Viet in- 
cluded Au Lac and several other kingdoms in what is 
now northern Vietnam. In 111 B.C, the Chinese Han dy- 
nasty conquered Nam Viet. Through the centuries, many 
Vietnamese resisted Chinese rule. But not until A.D. 939, 
as a result of a rebellion led by Ngo Quyen, did the Viet- 
namese gain independence. 

Despite the centuries of Chinese occupation, many as- 
pects of Vietnamese culture remained in place, but new 
patterns also emerged. Specifically, the rise of a mixed 
Chinese and Vietnamese ruling class ensured the lasting 
importance of Chinese writing, even though the Viet- 


Important dates in Vietnam 


111 B.C. The Chinese conquered Nam Viet, a kingdom in what 
is now northern Vietnam. 

A.D. 939 China ended its rule over the Vietnamese, who then 
set up an independent state. 

1802 Nguyen Anh united the country and called it Vietnam. 

1860's-1880’s France took control of Vietnam. 

1940-1945 Japan controlled Vietnam during World War Il. 

1946 War began between France and the Vietminh. 

1954 The Vietminh defeated the French. The Geneva Confer- 
ence temporarily divided Vietnam into two zones. 

1957 The Vietnam War began, as Communist-supported rebels 
began a revolt against the South Vietnamese government. 

1973 United States participation in the Vietnam War ended. 

1975 The Vietnam War ended on April 30 with the surrender of 
South Vietnam. 

1976 The Communists unified North and South Vietnam into the 
Socialist Republic of Vietnam. 

1986 Vietnam's Communist government introduced some free- 
market economic reforms. 

1995 Vietnam joined the Association of Southeast Asian Nations. 
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The Indochina Peninsula in 1900 

This map shows French Indochina, which included Cambodia, 
Laos, and Vietnam. France divided Vietnam into Tonkin, Annam, 
and Cochin China. Present-day Vietnam is shown in yellow. 
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namese continued to speak their own language. Chi- 
nese ideas of historical writing also had an enormous 
impact on how Vietnamese historians represented their 
past. Vietnamese officials sometimes adopted Chinese 
administrative practices. The Three Teachings—Ma- 
hayana Buddhism, Confucianism, and Taoism—are an- 
other legacy of Chinese rule. 

Independence. After Ngo Quyen’s death in 944, Viet- 
nam was troubled by succession disputes and the com- 
petition of war lords. These troubles ended with the es- 
tablishment of the Dinh dynasty in 968, though the 
dynasty lasted only 12 years. The succeeding dynasty, 
established in 980, lasted only until 1009. Two long-last- 
ing dynasties, the Ly (1009-1225) and the Tran (1225-1400), 
stabilized politics. 

In 1400, Ho Quy Ly seized the Vietnamese throne, and 
in 1407, the Ming Chinese invaded the country and took 
control. In 1428, Le Loi drove out the Chinese rulers and 
established the Le dynasty. Under the Le rulers, the Viet- 
namese empire continued the process of Nam Tien (Ad- 
vance to the South). During the 1400's, for example, the 
Vietnamese conquered Champa, a rival kingdom in 
what is now central Vietnam. 

In 1527, the Mac dynasty overthrew the Le dynasty, 
and, in 1540, was formally recognized by the Ming Chi- 
nese. Le forces regained control over central Vietnam in 
1545 and northern Vietnam in 1592. However, Mac forces 
continued to fight against the Le for more than 35 years. 

During the mid-1500's, Vietnamese politics became 
further fragmented as the Trinh and Nguyen families, 
the two clans closest to the Le court, drifted apart. By 
1600, the country was effectively divided, and the Le 
kept control in name only. Even though the Ming Chi- 
nese had recognized the Le dynasty as ruler of Vietnam, 
the Trinh lords actually governed the north and the 
Nguyen lords were in charge of the south. In the 1600's, 


the rivalry between these two clans occasionally erupt- 
ed into armed conflict. 

The Nguyen lords continued their expansion to the 
south until 1771. That year, three brothers from the re- 
gion of Tay Son in central Vietnam began a series of 
successful attacks against Nguyen rule. This upheaval, 
known as the Tay Son Rebellion, resulted in the collapse 
of Nguyen power in the south, Trinh power in the north, 
and, in 1788, the end of the Le dynasty. After defending 
Vietnam against an invasion of Qing Chinese troops in 
1789, the Tay Son dynasty tried to consolidate its rule 
over all of what is now Vietnam. 

In 1802, Nguyen Anh became the first emperor of the 
Nguyen dynasty. He took the reign name of Gia Long. He 
united the country and called it Vietnam. The Nguyen 
dynasty, Vietnam's last, established its capital in Hue. It 
formally ended in 1945. 

French rule. In 1858, French warships captured the 
city of Da Nang. The French claimed that they were pro- 
tecting Jesuit missionaries and Vietnamese who had 
converted to Roman Catholicism. By continuing the 
armed attacks and through diplomatic pressure, France 
succeeded in taking control of the southern part of Viet- 
nam, known then as Cochin China, in the 1860's. In the 
1880's, France took control of the northern (Tonkin) and 
central (Annam) parts of Vietnam. With the conquest of 
Cambodia in the 1860's and of Laos in the 1890's, French 
control of Indochina was complete. 

The French were principally interested in Vietnam 
and the surrounding area as a base for trading with Chi- 
na. They also hoped to exploit the mineral wealth of 
Vietnam and to establish plantations for coffee, rubber, 
and tea. To help carry out these plans, the French built 
roads and railways linking the lowlands, the midlands, 
and the mountains. They also expanded port facilities. 

Under French rule, the traditional Vietnamese ruling 
class withdrew from public life, and a new French- 
Vietnamese ruling class emerged. The romanized writ- 
ten version of Vietnamese known as quoc ngu also be- 
came more prominent in private and public affairs. 

Through the years, Vietnamese resistance to French 
rule grew. Various nationalist associations and societies 
emerged, as did a number of political parties. These par- 
ties included the Vietnamese Nationalist Party, Indochi- 
nese Communist Party, and the New Vietnamese Revo- 
lutionary Party. 

The August Revolution of 1945. In August 1940, dur- 
ing World War II (1939-1945), France's wartime Vichy 
government granted Japan permission to use northern 
Vietnam for military operations. When Japanese troops 
advanced into other Southeast Asian colonies of Euro- 
pean powers, they took control over the colonial gov- 
ernments. In Vietnam, the Japanese at first allowed 
French officials to continue to carry out their administra- 
tive duties. In March 1945, however, the Japanese oust- 
ed the French officials. 

Initially, most Vietnamese had welcomed the Japan- 
ese, expecting that they would free Vietnam from 
French rule. When it seemed that Japan was also a threat 
to their independence, however, many Vietnamese re- 
considered their plans to join with the Japanese to fight 
the French. One result of such reconsideration was the 
creation of an organization called the Vietminh in 1941. 
Established by Ho Chi Minh and other leaders of the In- 




















dochinese Communist Party, the Vietminh was designed 
to encourage national unity and independence. 

Japan agreed to surrender on Aug. 14, 1945. Within 
days, anticolonial activists in Vietnam staged the August 
Revolution. On September 2, Ho recited Vietnam's dec- 
laration of independence, in which he quoted directly 
from the American Declaration of Independence. Ho 
and other revolutionary leaders expected that the United 
States would support the new state—the Democratic Re- 
public of Vietnam (DRV)—for a number of reasons. For 
instance, the United States had gained its own inde- 
pendence through a revolution. The United States had 
also criticized European colonialism for most of the 
1900's. In addition, the Vietminh had cooperated with 
U.S. diplomatic and military personnel during World 
War Il. However, the DRV never received U.S. support, 
mainly because of U.S. opposition to Communism. 

The First Indochina War. After World War II, France 
tried to reclaim its former colonies in Southeast Asia. In 
1946, war broke out between France and the Vietminh. 
Throughout the war, the French controlled cities in 
north and south Vietnam. The revolutionaries, based in 
the mountains of the north and northwest, controlled 
most of the countryside. Many southern Vietnamese re- 
jected the idea of a Communist-dominated government 
and sided with the French. By mid-1949, the French had 
formed the Associated State of Vietnam to oppose the 
Vietminh. Bao Dai, the last of the Nguyen emperors, 
headed the government of the Associated State. The 
fighting in Vietnam ended in May 1954, when the Viet- 
minh defeated the French garrison at Dien Bien Phu. 

Fearing the growth of Communism, the United States 
began in 1948 to channel aid to the countries of Western 
Europe to help them rebuild after the devastation of 
World War Il. The assistance provided by the Marshall 
Plan made it possible for France to rebuild and to con- 
tinue fighting the war in Vietnam. Further expressing its 
support for the French attempt to reconquer Vietnam, 
the United States formally recognized the Associated 
State of Vietnam in 1950. 

During the final stages of the First Indochina War, ne- 
gotiators representing nine countries—Cambodia, Chi- 
na, France, Laos, the United Kingdom, the United States, 
the Soviet Union, the Democratic Republic of Vietnam, 
and the Associated State of Vietnam—assembled in 
Geneva, Switzerland. In July 1954, the representatives 
produced a series of agreements known as the Geneva 
Accords. One of these agreements provided that Viet- 
nam be temporarily divided into northern and southern 
zones at the 17th parallel. Another agreement called for 
an election in 1956 to unify the country. Fearing that Ho 
Chi Minh would win such an election, however, south- 
ern Vietnamese, with U.S. support, refused to partici- 
pate. The election was never held. 

The Vietnam War began in 1957. It is sometimes 
called the Second Indochina War, and the Vietnamese 
know it as the American War. Communist-supported 
rebels in the South began a revolt against the govern- 
ment of Ngo Dinh Diem, who was backed by the United 
States. United States military and civilian advisers then 
rushed to aid South Vietnam. Through the years, South 
Vietnam received extensive assistance from the United 
States, including cash, military equipment, and more 
than 500,000 troops. Despite this aid, South Vietnam 
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Vietnamese refugees flee fighting during the Vietnam War 
(1957-1975). The war caused enormous destruction and resulted 
in millions of deaths. Millions of Vietnamese became refugees. 


failed to shape itself into a popularly supported, non- 
Communist state. In April 1975, the People’s Army of 
North Vietnam launched an offensive that resulted in the 
complete collapse of Southern power. 

The Vietnam War caused enormous destruction. The 
United States dropped tons of chemicals on central Viet- 
nam designed to clear the jungles and forests. Parts of 
the country remained barren of vegetation for many 
years afterwards. The U.S. forces also destroyed many 
rice fields and villages. The Vietnam War resulted in the 
deaths of millions of Vietnamese, many of them civilians. 
More than 58,000 American military personnel also lost 
their lives. For a detailed discussion of the war, see Viet- 
nam War. 

Postwar Vietnam. In April 1976, national elections 
determined the nearly 500 members of the new National 
Assembly for a reunited Vietnam. In July, the Socialist 
Republic of Vietnam was officially proclaimed. In the 
process of establishing a single state, leaders of the new 
government sought out supporters of the former South 
Vietnamese government. According to official sources, 
more than 1 million southerners were subjected to 
some form of “reeducation’ in the political culture of the 
North. For most of these people, this process took sev- 
eral days or weeks. But thousands of others, viewed as 
greater threats, spent a decade or more in labor camps. 

Following reunification, thousands of northerners re- 
settled in the south. As a consequence, the northern di- 
alect of Vietnamese is now regarded officially as stand- 
ard Vietnamese. In addition, the government has taken 
thousands of Kinh from the deltas and relocated them in 
the highlands and mountains. 

With the collapse of the Southern regime, many Viet- 
namese fled the country. They settled in the United 
States, Canada, and Australia, or joined earlier genera- 
tions of exiles in Belgium and France. Following the gov- 
ernment's nationalization of industries, tens of thou- 
sands of ethnic Chinese also left the country. 
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Many refugees left Vietnam in boats, risking drown- 
ing and pirate attacks in the South China Sea. These 
refugees became known as boat people. They went to 
other countries in Southeast Asia, where they stayed in 
refugee camps until they could be relocated. Many later 
moved to the United States. In the mid-1990's, the United 
Nations and countries that housed or helped pay for the 
camps closed nearly all of them. Most of the remaining 
refugees were sent back to Vietnam. 

Invasion of Cambodia. In 1978, Vietnam invaded 
Cambodia. It replaced Cambodia's Khmer Rouge Com- 
munist government with a pro-Vietnamese Communist 
government. The Khmer Rouge and non-Communist 
groups then fought against the government and the 
Vietnamese forces in Cambodia. Vietnam gradually 
withdrew its troops in the 1980's, and the war ended in 
1991. 

Recent developments. In the late 1980's, the Viet- 
namese government began a program of economic re- 
structuring known as doi moi. This program encour- 
aged some forms of private enterprise and competition 
as well as foreign investment. In early July 1995, Vietnam 
and the United States established diplomatic ties. Later 
that month, Vietnam became a member of the Associa- 
tion of Southeast Asian Nations (ASEAN), a regional or- 
ganization that promotes political, economic, cultural, 
and social cooperation among its members. In July 2000, 
Vietnam and the United States signed a trade agree- 
ment. This pact cleared the way for normal trade rela- 
tions between the two countries for the first time since 
the Vietnam War. Patricia M. Pelley 
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Questions 
What area is the heartland of Vietnamese civilization? 


What is considered the leading force in the state and society in 
Vietnam? 

What are the Three Teachings? 

What nation controlled Vietnam during World War Il? 

How did the opening of the Ecole des Beaux Arts de I‘Indochine 
affect Vietnamese art? 

What was the importance of the Battle of Dien Bien Phu? 

What is the chief crop of Vietnam? 

What are the largest minority groups in Vietnam? 

Why did Ho Chi Minh and other Vietnamese leaders expect the 
United States to support the Democratic Republic of Vietnam? 

What is pho? Nuoc mam? Doi moi? 


Additional resources 
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Larimer, Tim, and Forbes, Andrew, eds. /nsight Guide: Vietnam. 
Rev. ed. APA Pubns., 1998. 

SarDesai, D. R. Vietnam: Past and Present 3rd ed. Westview, 
1998. 


Vietnam Veterans Memorial is a monument in 
Washington, D.C, that honors the Americans who 
served in the Vietnam War. The memorial, which stands 
on the National Mall, features two black granite walls 
that meet at an angle. The names of more than 58,000 
Americans who died in the war, or who remained classi- 
fied as missing in action when the walls were built in 
1982, are inscribed on the walls. 

Maya Ying Lin, a student at Yale University, designed 
the two walls. The memorial also includes a large 
bronze sculpture of three servicemen, which was added 
in 1984, and one of three servicewomen, which was 
added in 1993. For pictures of the memorial, see Wash- 
ington, D.C. (The Mall). 

Critically reviewed by the National Park Service 
Vietnam War was the longest war in which the United 
States took part. It began in 1957 and ended in 1975. 
Vietnam, a small country in Southeast Asia, was divided 
at the time into the Communist Democratic Republic of 
Vietnam, commonly called North Vietnam, and the non- 
Communist Republic of Vietnam, commonly called 
South Vietnam. North Vietnamese and Communist- 
trained South Vietnamese rebels sought to overthrow 
the government of South Vietnam and to eventually re- 
unite the country. The United States and the South Viet- 
namese army tried to stop them, but failed. 

The Vietnam War was actually the second phase of 
fighting in Vietnam. During the first phase, which began 
in 1946, the Vietnamese fought France for control of 
Vietnam. At that time, Vietnam was part of the French 
colonial empire in Indochina. The United States sent 
France military equipment, but the Vietnamese defeated 
the French in 1954. Vietnam was then split into North 
and South Vietnam. 

United States aid to France and later to non-Commu- 
nist South Vietnam was based on a Cold War policy of 
President Harry S. Truman. The Cold War was an intense 
rivalry between Communist and non-Communist na- 
tions. Truman had declared that the United States must 
help any nation challenged by Communism. The Tru- 
man Doctrine was at first directed at Europe and the 
Middle East. But it was also adopted by the next three 
presidents, Dwight D. Eisenhower, John F. Kennedy, and 











Lyndon B. Johnson, and applied to Indochina. They 
feared that if one Southeast Asian nation joined the 
Communist camp, the others would also “fall,” one after 
the other, like what Eisenhower called “a row of domi- 
noes.” 

The Vietnamese Communists and their allies called 


_ the Vietnam War a war of national liberation. They saw 
_ the Vietnam War as an extension of the struggle with 
_ France and as another attempt by a foreign power to 


rule Vietnam. North Vietnam wanted to end U.S. support 
of South Vietnam and to reunite the north and south 
into a single nation. China and the Soviet Union, at that 
time the two largest Communist nations, gave the Viet- 
namese Communists war materials but not troops. 

The Vietnam War had several stages. From 1957 to 
1963, North Vietnam aided rebels opposed to the gov- 
ernment of South Vietnam, which fought the rebels with 
U.S. aid and advisory personnel. From 1964 to 1969, 
North Vietnam and the United States did much of the 
fighting. Australia, New Zealand, the Philippines, South 
Korea, and Thailand also helped South Vietnam. By April 
1969, the number of U.S. forces in South Vietnam had 
reached its peak of more than 543,000 troops. By July, 
the United States had slowly begun to withdraw its 
forces from the region. 

In January 1973, a cease-fire was arranged. The last 
American ground troops left Vietnam two months later. 
The fighting began again soon afterward, but U.S. 
troops did not return to Vietnam. South Vietnam surren- 
dered on April 30, 1975, as North Vietnamese troops en- 
tered its capital, Saigon (now Ho Chi Minh City). 

The Vietnam War was enormously destructive. Mili- 
tary deaths reached about 1.3 million, and the war left 
much of Vietnam in ruins. 

Just before the war ended, North Vietnam helped 
rebels overthrow the U.S.-backed government in nearby 
Cambodia. After the war, North Vietnam united Vietnam 
and helped set up a new government in nearby Laos. 
The U.S. role in the war became one of the most debat- 
ed issues in the nation’s history. Many Americans felt 
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The Vietnam War was the 
longest war in which the Unit- 
ed States took part It lasted 
from 1957 to 1975. In the war, 
U.S. and South Vietnamese 
forces battled against Com- 
munist-trained South Viet- 
namese rebels and North 
Vietnamese troops. Heli- 
copters often ferried U.S. sol- 
diers, such as these Marines, 
from one site to another. 


Hulton Getty from Liaison Agency 


U.S. involvement was necessary and noble. But many 
others called it cruel, unnecessary, and wrong. Today, 
many Americans still disagree on the goals, conduct, 
and lessons of U.S. participation in the Vietnam War. 


Background to the war 


The Indochina War. In the late 1800's, France gained 
control of Indochina—that is, Vietnam, Laos, and Cam- 
bodia. Japan occupied Indochina during most of World 
War II (1939-1945). After Japan's defeat in 1945, Ho Chi 
Minh, a Vietnamese nationalist and Communist, and his 
Vietminh (Revolutionary League for the Independence 
of Vietnam) declared Vietnam to be independent. But 
France was determined to reclaim its former colonial 
possessions in Indochina. In 1946, war broke out be- 
tween France and the Vietminh. It finally ended in 1954, 
following the conquest of the French garrison of Dien 
Bien Phu by Vietminh forces in May. In July, the two 
sides signed peace agreements in Geneva, Switzerland. 

The Geneva Accords provided that Vietnam be tem- 
porarily divided into northern and southern zones at the 
17th parallel. The accords also called for national elec- 
tions in 1956 to reunify the country. 

The United States had provided aid to the French in 
Indochina since 1950. President Harry S. Truman had 
been convinced that such assistance was necessary in 
part because of the Communist take-over of China in 
1949. Truman feared a Vietminh victory in Vietnam 
would lead to a Communist take-over of Indochina as 
part of a larger Communist plan to dominate Asia. This 
fear was so great that Truman ignored pleas by Ho for 
U.S. aid against French colonialism and for an alliance 
with the United States. 

The divided country. After 1954, Ho strengthened 
the rule of his Communist government in the Democrat- 
ic Republic of Vietnam, which became known as North 
Vietnam. He suppressed non-Communist political par- 
ties. He also enacted land reforms and established legal 
equality between men and women. Ho hoped the elec- 
tions of 1956 would provide him with the means with 
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important dates in the Vietnam War 


1957. The Viet Cong began to rebel against the South Viet- 
namese government headed by President Ngo Dinh 
Diem. 

1963 (Nov. 1) South Vietnamese generals overthrew the Diem 
government, and Diem was killed the next day. _ 

1964 (Aug. 7) Congress passed the Tonkin Gulf Resolution, 
which gave the president power to take “all necessary 
measures” and “to prevent further aggression.” 

1965 (March 6) President Lyndon B. Johnson sent U.S. Marines 
to Da Nang, South Vietnam. The Marines were the first 
U.S. ground troops in the war. 

1968  {Jan. 30) North Vietnam and the Viet Cong launched a ma- 
jor campaign against South Vietnamese cities. 

1969 {June 8) President Richard M. Nixon announced that U.S. 
troops would begin to withdraw from Vietnam. 

1973 (Jan. 27) The United States, North and South Vietnam, and 
the Viet Cong signed a cease-fire agreement. 

1973. {March 29) The last U.S. ground troops left Vietnam. 

1975 (April 30) South Vietnam surrendered. 





which to peacefully reunify the country under his revo- 
lutionary government. These elections never occurred. 

The United States moved to make the division of Viet- 
nam permanent by helping leaders in the southern half 
to form a non-Communist Republic of Vietnam, also 
known as South Vietnam. Ngo Dinh Diem, who had 
once refused a place in Ho's government and vigorously 
opposed any Communist influence in his country, be- 
came president of South Vietnam in 1955. With the ap- 
proval of the United States, he refused to go along with 
the proposed nationwide elections scheduled for the 
following year. He argued that the Communists would 
not permit fair elections in North Vietnam. Most experts 
believe, however, that Ho was so popular that he would 
have won the elections under any circumstances. Presi- 
dent Dwight D. Eisenhower provided economic aid and 
sent several hundred U.S. civilian and military advisers 
to assist Diem. 


Early stages of the war 


The Viet Cong rebellion. Diem suppressed all rival 
political groups in his effort to strengthen his govern- 
ment. But his government never achieved widespread 
popularity, especially in rural areas, where his adminis- 
tration did little to ease the hard life of the peasants. 
Diem became increasingly unpopular in 1956, when he 
ended local elections and appointed his own officials 
down to the village level, where self-government was an 
ancient and honored tradition. From 1957 to 1959, he 
sought to eliminate members of the Vietminh who had 
joined other South Vietnamese in rebelling against his 
rule. Diem called these rebels the Viet Cong, meaning 
Vietnamese Communists. These rebels were largely 
trained by the Communists, but many were not Commu- 
nist Party members. 

Although North Vietnam had hoped to achieve its 
goals without a military conflict against the United States 
or the South Vietnamese government, it supported the 
revolt against Diem from its early stages. In 1959, as US. 
advisers rushed aid to South Vietnam by sea, North Viet- 
nam developed a supply route to South Vietnam 
through Laos and Cambodia. This system of roads and 
trails became known as the Ho Chi Minh Trail. Also, in 
1959, two U.S. military advisers were killed during a bat- 
tle. They were the first American casualties of the war. 


By 1960, discontent with the Diem government was 
widespread, and the Viet Cong had about 10,000 troops. 
In 1961, they threatened to overthrow Diem’s unpopular 
government. In response, President John F. Kennedy 
greatly expanded economic and military aid to South 
Vietnam. From 1961 to 1963, he increased the number of 
U.S. military advisers in Vietnam from about 900 to over 
16,000. 

The Buddhist crisis. In May 1963, widespread unrest 
broke out among Buddhists in South Vietnam's major 
cities. The Buddhists, who formed a majority of the 
country’s population, complained that the government 
restricted their religious practices. Buddhist leaders ac- 
cused Diem, a Roman Catholic, of religious discrimina- 
tion. They claimed that he favored Catholics with lands 
and offices at the expense of local Buddhists. The gov- 
ernment responded to the Buddhist protests with mass 
arrests, and Diem’s brother Ngo Dinh Nhu ordered raids 
against Buddhist temples. Several Buddhist monks then 
set themselves on fire as a form of protest. 

The Buddhist protests aroused great concern in the 
United States. Kennedy urged Diem to improve his deal- 


_ ings with the Buddhists, but Diem ignored the advice. 
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Kennedy then supported a group of South Vietnamese 
generals who opposed Diem’s policies. On Nov. 1, 1963, 
the generals overthrew the Diem government. Diem and 
Nhu were murdered. 

The fall of the Diem government set off a period of 
political disorder in South Vietnam. New governments 
rapidly succeeded one another. During this period, 
North Vietnam stepped up its supply of war materials 
and began to send units of its own army into the south. 
By late 1964, the Viet Cong controlled up to 75 percent 
of South Vietnam's population. 

The Gulf of Tonkin incident. {n 1964, President Lyn- 
don B. Johnson approved secret South Vietnamese 
naval raids against North Vietnam. Just after one of these 
raids, on Aug 2, 1964, North Vietnamese torpedo boats 
attacked the U.S. destroyer Maddox, which was monitor- 
ing the impact of the raid off the coast of North Vietnam 


_ in the Gulf of Tonkin. Johnson warned the North Viet- 


namese that another such attack would bring “grave 
consequences. On August 4, he announced that North 
Vietnamese boats had again launched an attack in the 
gulf, this time against the Maddox and another U.S. de- 
stroyer, the C Turner Joy. 

Some Americans doubted that the August 4 attack 
had occurred, and it has never been confirmed. Never- 


_ theless, Johnson ordered immediate air strikes against 


North Vietnam. He also asked Congress for power to 


_ take “all necessary measures to repel any armed attack 


against the forces of the United States and to prevent 
further aggression.” On August 7, Congress approved 


_ these powers in the Tonkin Gulf Resolution. The United 
_ States did not declare war on North Vietnam. But John- 


son used the resolution as the legal basis for increased 
U.S. involvement. In March 1965, he sent a group of U.S. 
Marines to South Vietnam, the first American ground 


_ combat forces to enter the war. 


The fighting intensifies 


The opposing forces. The war soon became an in- 


- ternational conflict. United States forces rose from about 


60,000 in mid-1965 to a peak of over 543,000 in 1969. 
They joined about 800,000 South Vietnamese troops and 
a total of about 69,000 troops from Australia, New 
Zealand, the Philippines, South Korea, and Thailand. The 
North Vietnamese and the Viet Cong had over 300,000 
troops, but the exact number is unknown. 

The two sides developed strategies to take advantage 
of their strengths. The United States had the finest mod- 
ern weapons and a highly professional military force. Its 
field commanders were General William C. Westmore- 
land from 1964 to 1968 and, afterward, Generals 
Creighton Abrams and Frederick Weyand. The United 
States did not try to conquer North Vietnam. Instead, 
American leaders hoped superior U.S. firepower would 
force the enemy to stop fighting. The United States re- 
lied mainly on the bombing of North Vietnam and 
“search and destroy” ground missions in South Vietnam 
to achieve its aim. 

The United States used giant B-52 bombers as well as 


smaller planes for the main air strikes against the enemy. 


American pilots used helicopters to seek out Viet Cong 
troops in the jungles and mountains. Helicopters also 
carried the wounded to hospitals and brought supplies 
to troops in the field. 
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Antiwar demonstrations took place throughout the United 
States in the late 1960's and early 1970's. Thousands of protesters 
gathered for this demonstration in Washington, D.C,, in 1971. 


In contrast, Viet Cong and North Vietnamese leaders 
adopted a defensive strategy. Their more lightly armed 
troops relied on surprise and mobility. They tried to 
avoid major battles in the open, where heavy U.S. fire- 
power could be decisive. The Viet Cong and North Viet- 
namese preferred guerrilla tactics, including ambushes 
and hand-laid bombs. Their advantages included knowl- 
edge of the terrain and large amounts of war materials 
from the Soviet Union and China. 

Course of the war. From 1965 to 1967, the two sides 
fought to a highly destructive draw. The U.S. bombing 
caused tremendous damage, but it did not affect the en- 
emy’s willingness or ability to continue fighting. North 
Vietnam concealed its most vital resources, and the So- 
viet Union and China helped make up the losses. 

American victories in ground battles in South Viet- 
nam also failed to sharply reduce the number of enemy 
troops there. The U.S. Army and Marines usually won 
whenever they fought the enemy. But North Vietnam re- 
placed its losses with new troops. its forces often avoid- 
ed defeat by retreating into Laos and Cambodia. 

Reactions in the United States. As the war dragged 
on, it divided many Americans into so-called Hawks and 
doves. The hawks supported the nation’s fight against 
Communism. But they disliked Johnson's policy of slow, 
gradual troop increases and urged a decisive defeat of 
North Vietnam. The doves opposed U.S. involvement 
and held mass protests. Many doves believed that U.S. 
security was not at risk. Others charged that the nation 
was supporting corrupt, undemocratic, and unpopular 
governments in South Vietnam. 

The growing costs of the war, however, probably did 
more to arouse public uneasiness in the United States 
than the antiwar movement did. By late 1967, increased 
casualties and Johnson's request for new taxes helped 
produce a sharp drop in public support for the war. 

The Tet offensive. North Vietnam and the Viet Cong 
opened a new phase of the war on Jan. 30, 1968, when 
they attacked major cities of South Vietnam. The fighting 
was especially fierce in Saigon, South Vietnam's capital, 
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and in Hue. This campaign began at the start of Tet, the 
Vietnamese New Year celebration. North Vietnam and 
the Viet Cong hoped the offensive would deal a serious 
blow to U.S. forces and make the South Vietnamese 
people lose faith in their government and rise against 
South Vietnamese leaders. They also hoped that the of- 
fensive would convince U.S. officials to enter into peace 
negotiations with North Vietnamese leaders. 

The plan failed to achieve all of its objectives. No 
widespread uprising of the population occurred in 
South Vietnam. In addition, the United States and South 
Vietnam quickly recovered their early losses, and the 
enemy suffered a huge number of casualties. But the Tet 
attacks stunned the American people and demoralized 
their war managers. Shortly before the offensive, the 
U.S. commander in the field, General Westmoreland, 
had assured the nation that the enemy had already been 
largely beaten. But the Tet offensive seemed to contra- 
dict this statement. As a result of the offensive, Johnson 
made a number of basic changes in his policies. He cut 
back the bombing of North Vietnam and rejected West- 
moreland’s request for 206,000 additional troops. John- 
son also called for peace negotiations and declared that 
he would not seek re-election in 1968. Peace talks 
opened in Paris in May. 


Vietnamization 


The U.S. withdrawal begins. The peace talks failed 
to produce agreement, and more and more Americans 
became impatient for the war to end. President Richard 
M. Nixon felt he had to reduce U.S. involvement in the 
conflict. On June 8, 1969, he announced a new policy 
known as Vietnamization. This policy called for stepped- 
up training programs for South Vietnamese forces and 
the gradual withdrawal of U.S. troops from South Viet- 
nam. The U.S. troop withdrawal began in July 1969. 

The invasion of Cambodia. In April 1970, Nixon or- 
dered U.S. and South Vietnamese troops to clear out 
military supply centers that North Vietnam had set up in 
Cambodia. Large stocks of weapons were captured, and 
the invasion may have delayed a major enemy attack. 
But many Americans felt the campaign widened the war. 
The invasion aroused a storm of protest in the United 
States, especially on college and university campuses. 

The nation was shocked on May 4, 1970, when Nation- 
al Guard units fired into a group of demonstrators at 
Kent State University in Ohio. The shots killed four stu- 
dents and wounded nine others. Antiwar demonstra- 
tions and riots occurred on hundreds of other campus- 
es throughout May. A move began in Congress to force 
the removal of the troops fram Cambodia. On June 3, 
Nixon announced the completion of troop withdrawals 
from Cambodia. That same day, the Senate voted to re- 
peal the Tonkin Gulf Resolution. These actions ended 
the Cambodian campaign. 

Growing protest. Opposition to the war in the Unit- 
ed States grew rapidly during Nixon's presidency. Many 
people claimed that this increased opposition was due 
to the news media, particularly television coverage, 
which brought scenes of the war into millions of homes. 
Most scholars have concluded, however, that media 
coverage reflected, rather than brought about, Ameri- 
ca’s growing opposition to the war. 

In March 1971, the conviction of Lieutenant William L 


Calley, Jr., for war crimes raised some of the main moral 
issues of the conflict. Calley’s Army unit had massacred 
about 400 to 500 or more civilians in 1968 in the hamlet 
of My Lai in South Vietnam. All of those killed were un- 
armed women, children, and old men. None had offered 
any resistance to U.S. forces. Caliey was found guilty of 
the murder of at least 22 Vietnamese and was sentenced 
to prison. He was paroled in 1974. 

Some war critics used Calley’s trial to call attention to 
the large numbers of civilians killed by U.S. bombing 
and ground operations in South Vietnam. Others point- 
ed to the vast stretches of countryside that had been de- 
stroyed by bombing and by spraying of chemicals. Unit- 
ed States forces used such weedkillers as Agent Orange 
to reveal enemy hiding places in the jungle and to de- 
stroy enemy food crops (see Agent Orange). 

Public distrust of the U.S. government deepened in 
June 1971, when newspapers published a secret govern- 
ment study of the war called The Pentagon Papers. This 
study raised questions about decisions and secret ac- 
tions of government leaders regarding the war. 

Invasion of the south. In March 1972, North Vietnam 
began a major invasion of South Vietnam. Nixon then re- 
newed the bombing of North Vietnam and used Ameri- 
can airpower against the exposed formations of regular 
enemy troops and tanks. He also ordered the placing of 
explosives in the harbor of Haiphong, North Vietnam's 
major port for importing military supplies. These moves 
helped stop the invasion, which had nearly reached 
Saigon by August 1972. 

The high cost paid by both sides during the 1972 
fighting led to a new round of peace negotiations. The 
talks were conducted by Henry A. Kissinger, Nixon's 
chief foreign policy adviser, and Le Duc Tho of North 
Vietnam. On Jan. 27, 1973, a cease-fire agreement was 
signed in Paris by the United States, South Vietnam, 
North Vietnam, and the Viet Cong. The pact provided for 
the withdrawal of all U.S. and allied forces from Vietnam 
and for the return of all prisoners—both within 60 days. 
It also permitted North Vietnam and the Viet Cong to 
leave their troops in the south. In addition, it called for 
internationally supervised elections that would let the 
South Vietnamese decide their political future. 

The end of the war. On March 29, 1973, the last U.S. 
ground forces left Vietnam. But the peace talks soon 
broke down, and the war resumed. Congress, respond- 
ing to voters who wished to see an end to the war, op- 
posed further U.S. involvement. As a result, American 
troops did not return to the war. In mid-1973, Congress 
began to reduce military aid to South Vietnam. 

In late 1974, North Vietnamese and Viet Cong troops 
attacked Phuoc Long, northeast of Saigon, and won an 
easy victory. In March 1975, the North Vietnamese 
forced South Vietnamese troops into a retreat from a re- 
gion known as the Central Highlands. Thousands of 
civilians—many of them families of the South Viet- 
namese soldiers—also fled and died in the gunfire or 
from starvation. This retreat became known as the Con- 
voy of Tears. Although some South Vietnamese army 
units fought on, few soldiers or civilians rallied in sup- 
port of the failing South Vietnamese government. 

Early in April, President Gerald R. Ford asked Con- 
gress for $722 million in military aid for South Vietnam. 
But Congress, believing defeat was now inevitable, pro- 
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Fleeing from advancing North Vietnamese troops, South 
Vietnamese civilians scrambled to get aboard a United States 
evacuation helicopter near the end of the war in April 1975. 


vided only $300 million in emergency aid. The money 
was mainly for the evacuation of Americans from 
Saigon, which was threatened by rapidly advancing ene- 
my troops. The war ended on April 30, 1975, when these 
troops entered Saigon and the South Vietnamese gov- 
ernment formally surrendered to them. Saigon was then 
renamed Ho Chi Minh City. 


Results of the war 


Casualties and destruction. About 58,000 American 
military personnel died in the war, and about 300,000 
were wounded. South Vietnamese military losses were 
approximately 224,000 killed and 1 million wounded. 
North Vietnamese and Viet Cong losses totaled about 1 
million dead and 600,000 wounded. Countless numbers 
of civilians in North and South Vietnam also perished. 

The U.S. bombing in the conflict was more than three 
times as great as the combined U.S.-British bombing of 
Germany in World War Il. The American air strikes de- 
stroyed much of North Vietnam’s industrial and trans- 
portation systems. But South Vietnam, where most of 
the fighting took place, suffered the most damage. The 
war made refugees of as many as 10 million South Viet- 
namese. The bombing and the use of chemicals to clear 
forests scarred the landscape and may have permanent- 
ly damaged much of South Vietnam's cropland and 
plant and animal life. 

Other effects in Southeast Asia. In 1976, North and 
South Vietnam were united into a single nation, which 
was renamed the Socialist Republic of Vietnam. North 
Vietnamese leaders then forced their own rigid political 
culture on people of the south. They imprisoned thou- 
sands who had held positions of responsibility in the 
South Vietnamese army or government. They also 
waged a campaign against independent businesses, run 
mainly by Vietnamese merchants of Chinese descent As 
a result, over 1 million Vietnamese fled Vietnam be- 
tween 1975 and the early 1990's, and the economy stag- 
nated. But the harsh social divisions between rich and 
poor were ended, and literacy rates soared. 
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North Vietnam had helped establish Communist gov- 
ernments in Laos and Cambodia in 1975. However, the 
anti-Vietnamese policies of the pro-Chinese Communist 
Khmer Rouge movement in Cambodia forced Vietnam 
into a lengthy and costly campaign in that country. China 
reacted to this evidence of Vietnam's growing influence 
in the region by briefly invading Vietnam in 1979. 

Effects in the United States. The Vietnam War also 
had far-reaching effects in the United States. The United 
States spent about $200 billion on the war. Many experts 
believe that this high cost of the war damaged the U.S. 
economy for years after the war's conclusion. 

The Vietnam War was the first foreign war in which 
U.S. combat forces failed to achieve their goals. This fail- 
ure hurt the pride of many Americans and left bitter and 
painful memories. The Americans most immediately af- 
fected included the approximately 2,600,000 men and 
women who had served in the war, and their families. 
Most veterans adjusted smoothly to civilian life. But oth- 
ers, particularly those with psychological problems as- 
sociated with combat stress, encountered difficulties in 
making the adjustment to postwar American society. 
These veterans suffered from high rates of divorce, drug 
abuse, unemployment, and homelessness. 

After World Wars | and II, the country viewed its sol- 
diers as heroes. Americans who opposed the U.S. role in 
Vietnam had embraced those veterans who joined the 
antiwar movement upon their return from the battle- 
field, but some criticized or shunned those veterans 
who felt the war was justified. Many Americans who 
supported the war came to regard Vietnam veterans as 
symbols of America’s defeat. Some leading hawks op- 
posed expanding benefits to Vietnam veterans to match 
those given to veterans of earlier wars. These reactions 
shocked the veterans. Many of them felt that the nation 
neither recognized nor appreciated their sacrifices. 

After the war, Congress and the public became more 
willing to challenge the president on military and for- 
eign policy. The war also became a standard of compari- 
son in situations that might involve U.S. troops abroad. 

Today, Americans still disagree on the main issues 
and lessons of the war. Some believe U.S. participation 
was necessary and just. Many of these people say the 
war was lost because the United States did not use its 
full military power and because opposition at home 
weakened the war effort. Others point to the failure of 
the South Vietnamese government to develop popular 
support and to its overreliance on the United States. Still 
others view U.S. involvement as immoral and unwise. 
Some of them feel U.S. leaders made the war a test of 
the nation’s power and leadership. Some view the con- 
flict as a civil war that had no importance to U.S. security. 
Since Vietnam, many Americans have argued that the 
nation should stay out of wars that do not directly threat- 
en its safety or vital interests. Marc Jason Gilbert 
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Vigée-Lebrun, vee zhay luh BRUHN, Elisabeth, ay 
lee za BEHT (1755-1842), was one of the most fashionable 
portrait painters in France before the French Revolution 
(1789-1799). Vigée-Lebrun was a friend of Marie An- 
toinette, the French queen, and painted the royal family 
as well as most notable members of French society. The 
artist produced over 800 paintings. Vigée-Lebrun had a 
graceful style. She devoted much attention to rich fab- 
rics and fine clothes. Her portraits flattered her subjects. 

Elisabeth Vigée was born in Paris. She received some 
training in art from her father, Louis Vigée, who was a 
minor portrait painter. At the age of 15, Elisabeth was al- 
ready an established portrait painter. In 1776, she mar- 
ried Jean-Baptiste Lebrun, a leading art dealer. 

Because of her connections with the royal family, 
Vigée-Lebrun had to flee France at the outbreak of the 
revolution. For the next 12 years, she successfully contin- 
ued her career painting portraits of nobility in Austria, 
Germany, Italy, and Russia. She returned to Paris in the 
early 1800's and wrote Souvenirs, an informative but bi- 
ased autobiography. Eric M. Zafran 

See also Du Barry, Madame (picture). 

Vigilante, viny uh LAN tee, is a member of a self- 
appointed citizen group called a vigilance committee. 
Such groups help fight criminal activity or other unruly 
behavior in their communities. Vigilante groups often 
form where people believe that regular law enforce- 
ment is inadequate. 

Before 1900, many vigilante groups formed in frontier 
areas of the United States. Most of these groups consist- 
ed of law-abiding citizens who were generally consid- 
ered heroes in their communities for their work in pre- 
serving law and order. But some frontier vigilantism 
involved mob action and excessive violence. 

The growth of drug abuse and other crime in United 
States cities after 1960 led to the formation of modern 
urban vigilance committees. These committees include 
anticrime patrols as well as neighborhood watch 
groups. Peter Woll 
Vigny, vee NYEE, Alfred de (1797-1863), a French au- 
thor, was a leading figure in the Romantic movement. 
He is best known for his lyric and descriptive poetry. 
From his Antique and Modern Poems (1826) to Les Des- 
tinées (1864), Vigny’s themes include the solitude of indi- 
viduals of genius, the alienation of God from humanity, 
the search for greatness through suffering and resigna- 
tion, and the nobility of thought as expressed in philo- 
sophical poetry. Vigny’s other writings include the play 
Chatterton (1835) and the novel Cing-Mars (1826). 

Vigny was born in Loches. He spent much of his life 
living in isolation on his estate. An unhappy love affair 
with an actress and his failure to win political office in- 


tensified his sense of loneliness. Thomas H. Goetz 
Vikings were fierce pirates and warriors who terror- 
ized Europe from the late 700's to about 1100. During 
this period, daring Viking sailors also explored the 
North Atlantic Ocean and even reached America. Such 
deeds have given this period of European history the 
name the Viking Age. 

The Vikings lived in Scandinavia, a region of Europe 
that includes what are now Denmark, Norway, and Swe- 
den. The Vikings conquered or looted parts of England, 
France, Germany, Ireland, Italy, Russia, Scotland, and 
Spain. At first, they raided these areas to obtain loot. Lat- 
er, they set up trading centers and trade routes. Viking 
ships carried settlers to Iceland and to Greenland, which 
had been unknown to Europeans until then. Leif Ericson, 
a Viking explorer, landed in North America around 1000, 
about 500 years before Christopher Columbus arrived 
there in 1492. The Vikings established a settlement in 
North America, but it lasted only a few years. 

The name Viking did not come into use until after the 
Viking Age. It probably came from Vik, the name of a pi- 
rate center in southern Norway during Viking times. 
Among the Scandinavians, the expression to go a-viking 
meant to fight as a pirate or warrior. Other Europeans 
called the Scandinavians Norsemen, Northmen, or 
Danes. Swedish Vikings settled in eastern Europe, in- 
cluding part of what became Russia. Many historians be- 
lieve that the Swedes became known there as the Rus, 
and that Russia was named for them. 

Few Scandinavians of the Viking Age spent all their 
time going a-viking. The majority worked most of the 
time as farmers or in other peaceful occupations. These 
skills allowed the Vikings to establish outposts in places 
such as Iceland where there were few other people. 

The Viking Age began during a period of rapid popu- 
lation growth in Scandinavia. Historians speculate that 
this growth reduced the amount of available farmland, 
leading many Vikings to seek wealth or a new place to 
live outside of Scandinavia. At the same time, Scandina- 
vians developed new shipbuilding techniques that en- 
abled their ships to travel farther than ever before. 

The Vikings had no direct effect on the history of 
America. But their conquests in Europe influenced rela- 
tions between England and France for hundreds of 
years after the Viking Age. 


Viking life 


Ancestry and population. The ancestors of the 
Vikings were Germanic peoples who once lived in 
northwestern Europe. Beginning about 2000 B.C, these 
peoples moved to what are now Denmark, Norway, and 
Sweden. A separate group of Vikings developed in each 
of these areas, but the three groups shared the same 
general culture. 

The Vikings spoke a Germanic language that had two 
major dialects. All the Vikings understood both dialects. 
The Vikings used an alphabet made up of characters 
called runes. Each rune consisted chiefly of straight lines 
arranged singly or in combinations of two or more. See 
Rune. 


James A. Graham-Campbell, the contributor of this article, is 
Professor of Medieval Archaeology at University College London 
and the author of The Viking World. 











The Vikings lived on farms or in villages. A king or 
chief ruled each Viking community. The people were di- 
vided into three social classes—nobles, free men and 
women, and slaves. The nobles included the kings, 
chiefs, and other people who had great wealth or were 
descendants of highly honored ancestors. The free men 
and women included farmers, merchants, and others 
who served the ruler or worked for themselves. Many of 
the slaves were Scandinavians whose ancestors had 
been enslaved. Others were Europeans who had been 
captured in Viking raids and battles. The majority of 
Vikings stayed in one class for life. 

Each Viking community had a governing council 
called a Thing. This council, made up of the community's 
nobles and free men, made laws, decided whether the 
community would go to war, and held trials to judge 
criminals. Its decisions were more important than rul- 

. ings of the king or chief. 

Economic activities. The great majority of Vikings 
were farmers. They grew barley, oats, rye, and a variety 
of fruits and vegetables. They also raised cattle, goats, 
pigs, and sheep. Other Vikings worked in fishing, metal- 
working, shipbuilding, and woodcarving. In the largest 
communities, many people made their living as mer- 
chants. Those who were interested mainly in trade trav- 
eled widely. They sailed to most parts of the known 
world and traded farm products, furs, various other 
goods, and slaves for such products as gold, silk, silver, 
and weapons. 

Daily life. Parents arranged most Viking marriages. 
The husband ruled the Viking family, but Viking women 
had more rights than did the women of other European 
societies of that time. For example, any Viking woman 
could own land or other property, and a wife had a right 
to share in the wealth that her husband gained. Viking 
law permitted a married woman to get a divorce when- 
ever she wished. 

Three or more generations of a Viking family lived to- 
gether. The family was bound together by honor. If one 
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member of the family was disgraced, the entire family, 
including its ancestors, was disgraced. Conflicts be- 
tween individuals of different families often turned into 
feuds between the families. 

The Vikings became known for burial customs that in- 
volved great ceremony. In what is known as boat burial, 
Vikings were laid to rest in a rowing or fishing boat that 
was then buried. Some wealthy Viking men and women 
were buried in full-sized ships. Many of the dead per- 
son's possessions, including beds, jewelry, and weap- 
ons, were placed in the ship. In some cases, the person's 
dogs and even slaves were buried alive in the grave. 

Food. The Vikings ate two meals daily, one in the 
morning and the other in the evening. They used 
spoons and knives, but had no forks. Most of the food, 
including beef, bread, cheese, eggs, and milk, came 
from their farms. 

The Vikings also hunted and fished for food. Hunters 
supplied meat from deer, elks, seals, whales, and wild 
birds. The fish catch included cod, herring, salmon, and 
trout. 

Clothing. Most Viking men wore two basic garments 
—trousers that reached to the knee or ankle, and a long- 
sleeved pullover shirt that reached below the waist. 
Viking women wore loose-fitting dresses that were 
made of linen or wool and hung almost to the ankles. All 
the Vikings wore leather shoes. 

Housing. Most Viking houses were one-story struc- 
tures with slanted roofs. Some houses had only one 
room. Others had three or more. Builders made the 
walls mainly out of wood or stone, and covered the roof 
with shingles, sod, or straw. Each home included a 
hearth that provided heat and light as well as a place to 
cook. Viking houses had few or no windows. The hus- 
band used a chair called the high seat The rest of the 
family sat on benches. Raised platforms on either side of 
the hearth served as beds. 

Religion played an important role in Viking life. The 
Vikings worshiped a number of gods. The most impor- 


Fierce Viking warriors terrorized many seaside and riverside towns in Europe. Their swift, light 
warships sailed well in rough seas or shallow rivers and could be rowed when the wind was not 
favorable. These ships made possible the Vikings’ surprise attacks and quick retreats. 


WORLD BOOK illustration by H. Charles McBarron, |r. 
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WORLD BOOK illustration by H. Charles McBarron, Jr. 


A typical Viking settlement consisted of a small farming community built near a river or ford (in- 
let to the sea). Most Viking houses had walls made of stone or wood. Many houses were one-room 
structures as shown here. Others were long buildings with three or more rooms. 


tant ones were Odin, Thor, Frey, and Freyja. 

Odin, also known as Woden, was chief among the 
Norse gods and goddesses. He was the father of Thor 
and other gods. Odin lived in Asgard, the home of the 
gods. The Vikings believed that if they died fighting, 
they would go to a hall in Asgard called Va/ha/la. There, 
they could fight all day and dine all night. Wednesday 
was named in honor of Odin. See Odin. 

Thor, ruler of the sky, was the god of thunder and 
lightning. He was the most popular Viking god because 


Viking artifacts 
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Woodcarving of a horse's head deco- 
rated part of a Viking tent. This carving 
was done in the 800's. 
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A picture stone was carved on a monu- 
ment in the 700‘s. It shows a warrior on 
horseback and magic symbols. 





his life reflected the values of Viking warriors. Thursday 
was named after Thor. See Thor. 

Frey was the god of agriculture and fertility. His twin 
sister, Freyja, was the goddess of love and fertility. Frey 
ensured the success of a harvest, and Freyja blessed a 
marriage. See Frey and Freyja. 

Contact between the Vikings and European Christians 
led to the end of the Norse religion. English and German 
missionaries helped make Christianity the chief religion 
in Scandinavia by the early 1100's. 





Michael Holford Photographs 
The sword was a prized weapon among 
the Vikings. A sword maker of the 1000's 
fashioned this handle out of silver. 
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Cultural life and recreation. Poetry and storytelling 
were popular among the Vikings. Favorite subjects in- 
cluded the gods and Viking battles. Court poets called 
skalds entertained Viking kings and their guests. Their 
verses often praised the kings for such qualities as gen- 
erosity or bravery. 

Many Viking artists used a style in which animals 
were portrayed with twisted bodies. A favorite subject 
was the gripping beast, which was pictured wildly grip- 
ping its throat, sides, or other parts of its body. Some 
Swedish artists carved animals, interlace (weaving pat- 
terns), and other figures on limestone slabs known as 
picture stones. 

The Scandinavians worked skillfully at many crafts, es- 
pecially metalworking and woodcarving. They produced 
attractive bracelets, necklaces, pins, and other kinds of 
jewelry, much of it from silver. Viking woodcarvers dec- 
orated homes, ships, and wagons with elegant, detailed 
carvings of beasts and warriors. 

For recreation, the Vikings especially liked rowing, 
skiing, swimming, and wrestling. They also enjoyed 
watching horse races and playing board games. 


Shipbuilding and navigation 


The sea almost surrounded the Vikings’ Scandinavian 
homelands. In addition, hundreds of ffords (inlets to the 
sea) cut into the coastline. As a result, water travel was 
the main form of transportation in the region, and the 
Vikings became a seafaring people. 

The Vikings as shipbuilders. The Vikings ranked 
among the best shipbuilders of their time. They built 
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This Viking ship was found buried in a grave in Norway. It is 
about 75 feet (23 meters) long and was built mostly of oak. 
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their ships out of wood that they cut from the vast Scan- 
dinavian forests. Viking shipbuilders greatly improved 
the sailing ability of Scandinavian ships by adding a keel, 
a long, narrow piece of wood which formed the back- 
bone of a ship. It extended down into the water along 
the center of the entire length of the ship. The keel re- 
duced a ship's rolling motion. By doing so, it greatly im- 
proved the ship's speed and thus the distance it could 
travel without stopping for supplies. The keel also made 
it easier to steer the ship. 

The size of a Viking ship varied, depending on 
whether the ship was used for trade or for battle. Trad- 
ing ships, called knorrs, were about 50 feet (15 meters) 
long. Warships, also known as /ong ships, ranged in 
length from about 65 to 95 feet (20 to 29 meters) and 
were about 17 feet (5 meters) wide. 

A Viking warship sailed well in either rough seas or 
calm waters. It was light enough to enter shallow rivers. 
At sea, the Vikings depended mainly on the wind and 
the ship's large woolen sail for power. On a river, row- 
ers powered the ship. A warship had from 15 to over 30 
pairs of oars. The prow(front end) of a Viking warship 
curved gracefully upward and sometimes ended with a 
carving of the head of a dragon or snake. See Ship 
(Viking ships; pictures). 

The Vikings as navigators. Early Viking navigators 
depended primarily on sightings of the sun and the 
stars to determine direction and approximate location at 
sea. By the late 900’s, however, the Vikings had devel- 
oped a system that enabled them to determine the lati- 
tude in which they were sailing. They made a table of 
figures that showed the sun’s midday height for each 
week of the year. By using a measuring stick and this 
table, a navigator could make a sighting and estimate 
the latitude of the ship’s location. 

Viking navigators also relied on landmarks. The 
Vikings sailed from Norway to Greenland using sight- 
ings of the Shetland and Faroe islands and Iceland as 
landmarks. 

Scholars do not know all the methods Viking sailors 
used to navigate. They may have used certain crystals to 
locate the sun on overcast days. They may have found 
their directions with the help of ravens, other types of 
birds, or whales. Whatever methods they employed, the 
Vikings’ impressive navigation skills enabled them to 
travel throughout Europe and the North Atlantic. 


Warfare 


Viking warriors enjoyed fighting. They were bold and 
adventurous, but they were also brutal and fearsome. 
They murdered women and children as well as men. 
What they did not steal, they burned. The Vikings creat- 
ed such terror in the hearts of other Europeans that one 
French church created a special prayer for protection: 
“God, deliver us from the fury of the Northmen.” 

The cruelest and most feared Viking warrior was 
called a berserker or berserk. Some historians believe 
berserkers were raging madmen. Others think they 
were normal people who became wild and fearless af- 
ter eating certain mushrooms or other foods that con- 
tained drugs. The term berserk is still used to describe a 
person who acts wildly. 

Battle strategy and tactics. When the Vikings invad- 
ed a territory, they launched a fleet of several hundred 
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WORLD BOOK illustration by H. Charles McBarron, Jr. 
A Viking warrior fought with a sword that had a broad two- 
edged blade made of iron or steel. For protection, he carried a 
round wooden shield and wore a leather helmet. 


warships, each probably carrying about 30 warriors. 
Thousands of fighters landed, overpowered the defend- 
ers, and overran the land. In this way, the Vikings con- 
quered land in England and France. Most Viking war- 
fare, however, was waged by small raiding parties. Such 
forces consisted of from 2 to 10 ships, also with about 
30 raiders on each ship. 

Targets of Viking raids included small, poorly defend- 
ed towns and isolated farms. The main bounty of these 
raids was cattle, horses, and food. Churches and monas- 
teries were also favorite targets because they contained 
much treasure and were largely defenseless. Many held 
such richly ornamented articles as beautiful ivory 
croziers (ornamental staffs) and books covered with gold 
and precious stones. High-ranking church officials could 
be captured and ransomed. Other captured monks 
could be sold into slavery. 

The Vikings became known for surprise attacks and 
quick retreats. They could row their light, swift ships 
into shallow rivers and then easily drag them ashore. 
They often struck so fast that their victims had no time to 
defend themselves. 

Weapons and armor. The Vikings fought mainly 
with axes, bows and arrows, spears, and swords. The 
broad axe had a !ong handle and a large flat blade with a 
curved cutting edge. The Viking warrior used two hands 
to swing the broad axe at an opponent. The Viking 
sword had a broad two-edged blade that was made of 
iron or steel. The fighter swung the sword witha chop- 
ping or hacking motion, aiming at an opponent's arms 
or legs. 

Most Viking warriors carried round wooden shields 
for protection. Many raiders also wore a sort of armor 
made from thick layers of animal hides, perhaps with 


bone sewn into them for added protection. Viking war- 
riors also wore cone-shaped helmets made of leather. 
Only Viking leaders wore metal helmets and coats of 
mail (metal armor). Artists have often pictured Viking 
warriors wearing helmets with cattle horns on the sides, 
but the Vikings never had such helmets. 


Exploration and conquest 


Scholars link the start of the Viking rampage with sev- 
eral conditions in Scandinavia at the time. Perhaps the 
most important was a rapidly growing population, 
which led to overcrowding and a shortage of farmland. 
In addition, family feuds and local wars made life in 
Scandinavia difficult for many Vikings. Many other 
Vikings, especially those who were young, poor, or 
without land of their own, saw in raiding and conquer- 
ing a means to obtain wealth and honor. 

The Norwegian Vikings began the Viking reign of 
terror. In June 793, Norwegian raiders attacked and loot- 
ed the monastery of Lindisfarne on an island off the east 
coast of England. A wave of Norwegian raids against 
England, Ireland, the Isle of Man, and Scotland followed. 

lreland’s many fertile farms and rich churches and 
monasteries made it an especially attractive target. The 
Irish city of Dublin was established as a winter base for 
Viking raiders in 841. It later became an important 
Viking seaport. Turgeis, a Norwegian pirate chief, led 
raids throughout eastern Ireland and along the River 
Shannon. 

During the mid-800's, Norwegian raiders struck tar- 
gets farther from their homeland. They looted and 
burned towns in France, Italy, and Spain. In the late 
800’s, many of the Norwegians turned their attention 
from Europe to the North Atlantic. Norwegian settlers 
began to migrate to Iceland about 870. About 25,000 
Vikings had settled in Iceland by the mid-900's. 

About 982, Eric the Red, a Norwegian who had been 
living in Iceland, sailed with his family to Greenland. 
About 985, he persuaded several hundred Icelanders to 
settle in Greenland (see Eric the Red). Soon afterward, 
Bjarni Herjolfsson, a Viking sea captain, became the first 
known European to see the mainland of North America. 
He made the sighting after sailing off course during a 
voyage from Iceland to Greenland. After Bjarni reached 
Greenland, he told the settlers there about the territory 
he had passed. Having just arrived in Greenland, the set- 
tlers were not interested in exploring other lands at that 
time. 

About 10 years later, after all the good cropland in 
Greenland had been taken, interest began to grow in 
the land Bjarni had sighted. About 1000, Leif Ericson, a 
son of Eric the Red, led an expedition westward from 
Greenland to find the new territory. He and his crew 
landed somewhere on the east coast of North America 
and spent the winter there. The Vikings made wine from 
the plentiful supply of grapes they found, and Ericson 
called the area Vinland, or Wineland. See Ericson, Leif; 
Vinland. 

The Vikings soon established a colony in Vinland. In 
time, however, they were driven away by Indians and 
did not return. Some historians believe that Vinland was 
located in what is now Maine or Massachusetts. Others 
think Vinland was on the present-day Canadian island of 
Newfoundland. According to the sagas (stories of 











heroic deeds) written by Icelanders long after Viking 
times, a number of settlements were established in Vin- 
land over a period of about 20 years. 

The main evidence of the Vikings presence on the 
mainland of North America comes from remains of a 
Viking settlement found at LAnse aux Meadows, New- 
foundland, in 1960. There, scientists discovered house 
foundations like those of Vikings in Iceland and Green- 
land, as well as several small Viking objects. 

The Danish Vikings began their raids in the early 
800's. They looted and burned towns on the coasts of 
what are now Belgium, France, and the Netherlands. In 
865, the Danes invaded England. They conquered all the 
English kingdoms except Wessex and settled in the east- 
ern half of the country. In 886, Alfred the Great, king of 
Wessex, forced the Vikings to withdraw to the eastern 
third of England (see Alfred the Great). This area be- 
came known as the Danelaw. 

During the late 800’s, Danish Vikings began to attack 
French towns again. In 886, King Charles the Fat of 
France paid the Vikings a huge treasure to end their 
yearlong siege of Paris. In 911, King Charles III of France 
and a Viking chieftain named Rollo agreed to what be- 
came known as the treaty of St. Clair-sur-Epte. Accord- 
ing to the treaty, Rollo accepted Christianity and 
pledged to support the French king. In turn, Charles 
granted the Vikings control of much of the area in 
France now known as Normandy (Land of the North- 
men). See Normans. 

During the late 900's, the Danish Vikings renewed 
their interest in England. Ethelred li had become king of 
England about 978, when he was only about 10 years 
old. The English nobility refused to support Ethelred, 
and so England's defense against invasion was much 
weakened. In 994, Danes led by Sweyn Forkbeard, a son 
of King Harald Bluetooth of Denmark, went to war 
against England. In 1016, Sweyn’s son Canute finally 
brought England under Danish control. The Danes ruled 
England until 1042. 
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The Swedish Vikings began to raid towns along 
rivers in eastern Europe during the early 800's. They set 
up trade centers in this region, which included what are 
now western Russia, eastern Belarus, and eastern 
Ukraine. The people of that area were mostly Slavs. The 
Slavs called the Swedish Vikings the Rus. 

The Swedes gained control of the key trade routes 
between the Baltic Sea and the Black Sea. By the late 
800's, the East Slavic towns of Novgorod and Kiev had 
become Swedish strongholds. In time, Kiev became the 
center of Kievan Rus, the first state of the East Slavs. 

By the mid-900's, the Rus had adopted many of the 
customs of the East Slavic peoples. About 988, the Rus 
prince Vladimir I (also known as Volodymyr) destroyed 
all the symbols of the Viking religion in Kiev and made 
Christianity the official religion of the Rus. 


Viking influence 


The most important influence of the Viking period 
was its effect on Scandinavia, the homeland of the 
Vikings. The creation of three strong Viking kingdoms in 
Scandinavia led to the development of three nations— 
Denmark, Norway, and Sweden. When the Vikings 
adopted Christianity, they then brought Scandinavia into 
the mainstream of European civilization. 

The Norsemen also influenced developments in Eng- 
land and France. Viking invasions in the 800's and 900's 
led to the unification of England under a single king. The 
establishment of Normandy in France in 911 was the 
source of years of conflict between France and England. 
William the Conqueror, a Norman descendant of the 
Viking chieftain Rollo, led a Norman army to victory 
over the English and became king of England in 1066. 
England and France Jater fought for control of Nor- 
mandy during the Hundred Years War (1337-1453). See 
William |, the Conqueror; Hundred Years War. 

The Vikings had a lasting effect on Iceland, where 
they established a permanent settlement that reflects 
some elements of Viking culture to this day. Although 


The Vikings sailed from Scandinavia in three main directions from the A.D. 700's to the 1000's. The 
Danes went south and raided Germany, France, England, Spain, and the Mediterranean coast. The 
Norwegians traveled to North America. The Swedes went to eastern Europe. 
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the Vikings established Vinland in North America, they 
did not influence later European exploration of the New 
World. Vinland remained unknown to the rest of Eu- 
rope until long after the famous explorer Christopher 
Columbus gained credit as the European discoverer of 
America. James A Graham-Campbell 
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Questions 


Why were Viking ships well suited to surprise raids? 

What were the three classes into which Viking society was di- 
vided? 

What was a berserker? 

Why did the Vikings come to North America? 

What was a boat burial? 

What was the occupation of most Vikings? 

How did the establishment of Normandy by the Vikings affect 
the history of France and England? 

Why did the Vikings raid churches and monasteries? 

Who were the four most important Viking gods? 

What were some of the conditions that led to the Viking move- 
ment out of Scandinavia? 
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Villa, VEE yah, Pancho, PAHN choh (1878-1923), was a 
Mexican rebel general during the Mexican Revolution 
(1910-1920). He sought to control Mexico after the fall of 
President Porfirio Diaz in 1913. After the murder of Presi- 
dent Francisco Madero in 1913, Victoriano Huerta be- 
came president. Villa supported him briefly. When 
Venustiano Carranza moved to gain control of Mexico in 
1914, Villa attacked him. Alvaro Obregon, who support- 
ed Carranza, defeated Villa and helped Carranza be- 
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Pancho Villa, right, and Alvaro Obregon are shown at a meet- 
ing near El Paso, Texas, in 1914. They later became enemies. 


come acting chief of Mexico (see Mexico [The constitu- 
tion of 1917]; Obregén, Alvaro). 

The United States encouraged Villa at first, but Presi- 
dent Woodrow Wilson turned to Carranza after 
Obregon defeated Villa at the Battle of Celaya in 1915. 
Villa retaliated against Americans in Mexico, stopping 
trains and shooting those on board. In 1916, his troops 
raided Columbus, New Mexico. They burned the town 
and killed 18 people. President Wilson sent thousands 
of U.S. soldiers under the command of General John J. 
Pershing into Mexico in pursuit of Villa, but Pershing 
failed to capture him. All Mexicans, including President 
Carranza, resented Pershing’s expedition. They consid- 
ered it an attempt to intervene in Mexico's revolution in- 
stead of an effort to hunt down bandits. Wilson with- 
drew the expedition from Mexico in 1917 (see Wilson, 
Woodrow ICrisis in Mexico). 

Obregon drove Carranza from power in 1920 and 
pacified Villa by a grant of land. Villa was shot from am- 
bush by enemies in 1923. He was born Doroteo Arango 
in the Mexican state of Durango. He changed his name 
to Francisco Villa and was called Pancho Villa. 

W. Dirk Raat 
Villa-Lobos, VEE /ah LOH bohs, Heitor, AY tur (1887- 
1959), was a Brazilian composer who played a crucial 
role in developing a Brazilian national style of music. Vil- 
la-Lobos composed nine Bachianas Brasileiras (1930- 
1944) that blend Brazilian folk tunes with the style of the 
German composer Johann Sebastian Bach. Villa-Lobos 
wrote 16 Chéros (1920-1928), primarily for large orches- 
tra. These works were named for Brazilian bands of 
street musicians whose style was based on improvisa- 
tion. Villa-Lobos also composed 12 symphonies and 16 
string quartets, as well as ballets, operas, and oratorios. 
He was born in Rio de Janeiro. Vincent McDermott 
Village is any small group or community of houses and 
dwellings. It is often the trade and social center of a 
township. In local government, the term village refers to 
a community that the state has chartered as a municipal- 
ity. Such a village is governed by a village president and 
a board of trustees. The village usually has its own clerk, 
treasurer, and police official. See also Charter; Local 
government. Susan H. Ambler 
Villein, V/HL uhn, was an agricultural worker whose 
status was between that of freedom and slavery during 
the Middle Ages in England. Villeins differed from 
slaves because villeins were not the property of a mas- 
ter. They differed from free people because they were 








bound to a plot of land that they did not own. In return 
for the use of this land and protection on it, villeins were 
required to render certain manual and other services to 
the lord of the manor. The children of villeins were born 
into the same bondage as their parents. 

Lands held in villeinage often were passed from fa- 
ther to son until the family acquired a right to them by 
prescription (long use). But the villein still had to serve a 
master. Villeinage began to decline in the 1100's, when 
the villein began to trade labor services for money. In 
time, the villein became a free tenant who paid rent for 
land. By the 1500's, few villeins were left in England. 

Bryce Lyon 

See also Manorialism; Serf. 

Villella, vih/ EHL uh, Edward Joseph (1936- ), an 
American dancer, gained fame while performing with 
the New York City Ballet. Villella became known for his 
style of dancing called bravura, which means brilliant 
and daring. He also won recognition for his comic act- 
ing in such ballets as Pulcinella. 

Villella was born in Bayside, New York, near Great 
Neck. He began training at the School of American Bal- 
let when he was 10 years old and joined the New York 
City Ballet in 1957. During his years with that company, 
he was widely praised for his performance in the title 
role of Prodigal Son. He also created roles in Jarantella, 
Harlequinade, and Dances at a Gathering. 

About 1979, Villella began to perform less, though he 
did not officially retire. Since then, he has served as 
artistic adviser to several regional ballet companies. In 
1986, he became the founding artistic director of the Mi- 
ami City Ballet in Florida. Katy Matheson 
Villiers, George. See Buckingham, Duke of. 
Villiers de I’Isle-Adam, vee /ee AY duh LEEL ah DAH, 
Comte de (1838-1889), a French writer, was a leading 
figure in the symbolist movement. Villiers became 
known for his short stories. Collections include Crue/ 
Tales (1883) and New Cruel Tales (1888). Many of the sto- 
ries emphasize supernatural, Gothic, or fantastic ele- 
ments. Often, it is unclear whether what a character sees 
is real or a hallucination. 

In Villiers’s novel The Future Eve (1885-1886), the main 
character is a fictionalized version of the American in- 
ventor Thomas A. Edison, whom the French greatly ad- 
mired. In the novel, Edison creates a robot in the image 
of a beautiful woman who appears perfectly human. Vil- 
liers's use of existing technology and his anticipation of 
future inventions makes 7he Future Eve a pioneer work 


| of science fiction. Villiers’s other major work is the un- 


finished long poetic drama Axé/ Villiers was born in St- 
Brieuc, France. He spent most of his life living in ex- 
treme poverty in Paris. Esther Rashkin 

See also Symbolism. 


| Villon, vee YAWN, Francois, frahn SWAH (1431- 


2? ), was a great French poet. His principal works are 
Le Petit Testament and Grand Testament Villon’s fast- 


| moving verses bring to life a vivid and colorful descrip- 
_ tion of the sights, sounds, and smells of Paris. 


Villon ridiculed the great and the powerful. He poked 


_ fun at lawyers, churchmen, and merchants, and laughed 
, at the tricks, shady dealings, and bawdy jokes of the 
_ sharpsters, thieves, prostitutes, and rowdy students, 


who were his acquaintances. But Villon also wrote poet- 
ry of great tenderness, charm, and melancholy. He was 
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sincerely religious and his deepest themes include 
brotherhood and love for humanity. 

Villon was born in Paris and studied for the clergy at 
the University of Paris. But he became involved in mur- 
der, theft, and street brawls. He was sentenced to be 
hanged in 1463, but his sentence was reduced to ban- 
ishment from Paris. Nothing is known of his life after this 
date. Robert B. Griffin 
Vilnius, V/HL nee uhs (pop. 591,066), is the capital and 
largest city of Lithuania. It lies in southeastern Lithuania, 
on the Neris (Wilija) River (see Lithuania [map)). 

Vilnius is an important industrial, transportation, and 
cultural and educational center. Its products include 
chemicals, computers, food products, furniture, indus- 
trial machinery, and textiles. Railroads pass through the 
city, and an airport is nearby. The State University was 
founded in Vilnius in 1579. 

Vilnius is best known for its many old churches and 
other buildings that date from between the 1400's and 
1800's. The city also has many modern buildings that 
were erected after World War If ended in 1945. 

Vilnius was founded about 1323 by Lithuanian Grand 
Duke Gediminas. The city was controlled by Russia from 
1795 to 1918. Lithuania became an independent nation in 
1918, but Vilnius was controlled by Poland from 1920 to 
1939. In 1939, the city was returned to Lithuania. In 1940, 
Lithuania was seized by the Soviet Union and forced to 
become part of that country. In 1991, Lithuania broke 
away from the Soviet Union and became an independ- 
ent nation again. Jaroslaw Bilocerkowycz 

See also Lithuania (picture). 

Vimy Ridge, V/HM ee or VEE mee, Battle of, was a 
World War | battle in which Canadian forces scored an 
important victory over the Germans. In the battle, the 
Canadians captured Vimy Ridge, a strategically located 
hill near the town of Arras, in northern France. 

The battle began April 9, 1917. The Canadian Corps 
was part of the British Army, and the battle was part of 
the British spring offensive. The British attacked Arras 
while the Canadians attacked the ridge. The chief goal of 
this offensive was to draw German troops away from 
Aisne, a town to the south that the French were to attack 
a week later. The other goal was to win Vimy Ridge and 
Arras. The Canadians took the ridge on April 14. Of the 
100,000 Canadians who took part in the battle, 3,598 
were killed and 7,004 wounded. The British offensive 
succeeded. But the French offensive, and the Allied of- 
fensive as a whole, failed. P. B. Waite 
Vina del Mar, veen yuh deh! MAHR (pop. 281,063), is 
one of the largest cities in Chile and the country’s lead- 
ing seaside resort city. Vina del Mar lies on the Pacific 
coast, about 4 miles (6 kilometers) north of Valparaiso. 
For location, see Chile (political map). The city’s mild cli- 
mate, beaches, hotels, nightclubs, and race tracks make 
it one of the most popular vacation spots in South Amer- 
ica. Vina del Mar has several food-processing plants. Oil 
refineries lie near the city. Jerry R. Williams 
Vincennes, vin SEHNZ (pop. 18,701), was the first 
permanent settlement in what is now Indiana. The city 
lies along the Wabash River in southwestern Indiana 
(see Indiana [political map)). French settlers chose the 
site for a waterfront trading post in the early 1700's. By 
about 1732, the French had founded a permanent settle- 
ment there. The settlement was named after its founder, 
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Francois Marie Bissot, Sieur de Vincennes. 

Today, Vincennes is a service, educational, industrial, 
and agricultural center. Its chief industries produce au- 
tomobile seats, steel parts for bridges, magnetic wire, 
glass products, and electronic parts. Two major high- 
ways, two railroads, and the Wabash River link Vin- 
cennes and cities in the Midwest and Southeast. Coal is 
the most important mineral found in the area. Oil is pro- 
duced immediately across the Wabash River in Illinois. 
Vincennes is the seat of Knox County, a productive agri- 
cultural area. Major crops include corn, soybeans, 
wheat, and potatoes. Good Samaritan Hospital helps 
make Vincennes a regional medical center. The city is 


the home of Vincennes University, a community college. 


Vincennes has many historical buildings and memori- 
als. These include George Rogers Clark National Histori- 
cal Park, which honors Clark's victories in the Revolu- 
tionary War in America (1775-1783). Also in Vincennes 
are the Territorial Capitol, used by William Henry Harri- 
son while he served as the first governor of the Indiana 
Territory; and Grouseland, a mansion built by Harrison. 

The community established by the French settlers 
came under British control in 1763 as a result of the 
French and Indian War. The British built Fort Sackville at 
Vincennes in 1777, during the Revolutionary War. In 
1778, Virginia troops and local French volunteers com- 
manded by George Rogers Clark occupied Fort Sack- 
ville. The British recaptured the fort, but Clark and his 
forces attacked again and gained control of Vincennes 
in 1779. Clark's efforts in the West helped the United 
States win a huge area of land between the Appalachian 
Mountains and the Mississippi River called the North- 
west Territory. 

The Indiana Territory, established in 1800, was 
formed from part of the Northwest Territory. Vincennes 
served as its capital from 1800 to 1813. The city was in- 
corporated in 1856. It has a mayor-council form of gov- 
ernment. William V. Menke 
Vincent de Paul, Saint (1581-1660), a Roman Catho- 
lic leader, founded two important religious orders. In 
1633, he and Saint Louise de Marillac established the 
Daughters of Charity (now often called the Sisters of 
Charity), the largest Catholic order for women world- 
wide. Vincent de Paul founded the Congregation of the 
Mission for men in 1625. Members of this order are 
called Lazarists or Vincentians. The early Vincentians di- 
rected seminaries and organized conferences and re- 
treats to train young priests. They also traveled to vil- 
lages as missionaries. Today, Vincentians staff many 
Catholic schools and universities. 

Vincent de Paul was born in southwestern France to 
peasant parents. He was ordained a priest in 1600 and 
served as pastor and chaplain in Paris and Lyon, where 
he organized help for the poor. The Saint Vincent de 
Paul Society was founded in Paris in 1833 to carry on his 
work for the poor. Today, there are more than 1 million 
society members in 120 countries. Society members 
visit the poor and work to supply them with food, cloth- 
ing, and other necessities. The feast day of Saint Vincent 
de Paul is September 27. John Patrick Donnelly 
Vincent's infection. See Trench mouth. 

Vine usually means a plant that has a weak and flexible 
stem requiring some kind of support. Some vines can 
climb walls, trellises, or other plants. Other vines creep 


along the ground. Some vines have tendrils, which wind 
around their support. Other vines have disks that cling 
to the object they are climbing. There are two important 
kinds of vines—woody vines, also called /ianas, and her- 
baceous vines. Grapes are woody vines. Sometimes the 
woody vine is fairly short and can support itself. Then it 
is somewhat like a shrub. It is often difficult to tell the 
difference between such a vine and a shrub. Common 
kinds of herbaceous vines include cucumbers, garden 
peas, and beans. David S. Seigler 

Related articles in World Book include: 


Bean Gourd Moonflower 
Betel Grape Morning-glory 
Bignonia Greenbrier Pea 

Bittersweet Honeysuckle Pelican flower 
Bramble Hop Philodendron 
Chayote Ivy Smilax 

Clematis Jicama Virginia creeper 
Cowpea Liana Wisteria 
Cranberry Loosestrife 


Vinegar is a sour liquid used for seasoning and for 
preserving foods. The name vinegar comes from a 
French word meaning sour wine. But many kinds of vin- 
egar are made from substances other than wine. Vine- 
gar is produced by the action of yeast and bacteria on 
agricultural products, including fruits, grains, and such 
sugar solutions as honey and molasses. Different kinds 
of vinegar take their names from the material used. For 
example, wine vinegar comes from grapes, cider vine- 
gar from apples, and malt vinegar from malted barley. 

Making vinegar involves several steps. First, the raw 
material is made liquid and its sugar content is adjusted 
to the level desired by the producer. Fruits are crushed. 
Grains are soaked in water in a process called malting, 
which releases their sugars. Water is added to honey or 
molasses to di/ute (weaken) the sugar concentration. 

In the second step, the sugars in the liquid are turned 
into alcohol. This process is called fermentation. The liq- 
uid undergoes fermentation in a barrel or tank that air 
cannot enter. Yeast added to the liquid begins the fer- 
mentation process, which lasts two or three days. 

In the third step, the alcohol is converted to acetic 
acid and water in a process called acetification. Acetic 
acid gives vinegar its sour taste and its preservative 
quality. Bacteria of a variety called acetobacter in combi- 
nation with air causes acetification to occur. The speed 
of the acetification process depends largely on the rate 
at which the alcohol is exposed to air. The method of 
acetification used today allows the alcohol rapid expo- 
sure to the air and usually requires only one or two 
days. In this method, the alcohol trickles through a bed 
of wood shavings, corncobs, or other coarse material 
that has been packed into a vessel called a generator. 
Air pumped up from the bottom of the generator comes 
into contact with the liquid as it trickles through the bed. 
The liquid may flow through the generator several times 
before all the alcohol has turned into acid. After acetifi- 
cation, the vinegar is filtered to remove impurities. It is 
then pasteurized and bottled for sale. 

In the traditional method of acetification, the alcohol 
partly filled an open vessel such as a barrel. Only the liq- 
uid’s surface came into contact with the air. Acetification 
took weeks or months to complete by this method. 

Uses of vinegar. Vinegar is sold for use both at 
home and by commercial food processors. It is used 











mainly as a flavoring agent, especially in salad dressings 
and sauces and on vegetables and meats. Vinegar is also 
used to preserve fruits, vegetables, and other foods ina 
process called pickling (see Pickle). 

Kinds of vinegar. !n the United States, vinegar sold 
for use at home typically contains 5 percent acetic acid. 
But it may contain as little as 4 percent. Most vinegar 
used in commercial food processing contains from 12 to 
20 percent acetic acid. 

A kind of vinegar called distilled alcoholic vinegar or 
spirit vinegar is commonly used by commercial food 
processors. It is produced by boiling the fermented liq- 
uid and then condensing and collecting the vapor that 
forms. The distilled liquid can be shipped economically 
in a concentrated form to commercial users, who then 
acetify it This kind of vinegar loses much of its flavor in 
the distilling process. 

See also Acetic acid; Cider; Fermentation. 

Vinegar eel is a tiny roundworm that lives in vinegar. 
Vinegar eels are usually found in barrels or jars of non- 
pasteurized cider vinegar. They feed on fruit pulp and 
the bacteria that produce the vinegar from the cider. 
Vinegar eels are harmless when swallowed. The vinegar 
eel is slender and threadlike and about ;¢ inch (1.6 mil- 
limeters) long. There are separate males and females. 
Most female vinegar eels live about 10 months and pro- 
duce as many as 45 tiny larvae, which are about ;4, inch 
(0.25 millimeter) long. David F. Oetinger 

Scientific classification. The vinegar eel belongs to the 
roundworm phylum, Nematoda. It is Turbatrix aceti. 

See also Roundworm. 

Vinland is the name early Scandinavian explorers gave 
to a region on the east coast of North America. Many 
historians believe that Norwegian Vikings visited this 
coastal area almost 500 years before Christopher Colum- 
bus sailed to America in 1492. Some historians believe 
Vinland was probably in the region of Cape Cod, Massa- 
chusetts. Other historians believe it was in what is now 
the Canadian province of Newfoundland and Labrador. 
In 1961, archaeologists found the remains of a Viking 
settlement at Anse aux Meadows, near St. Lunaire, 
Newfoundland and Labrador. 

Early Norse sagas (stories of heroic deeds) tell of the 
explorers’ voyages. Many historians do not consider 
these stories as completely reliable. These tales de- 
scribe a fertile land with a mild climate. The Norsemen 
called the region Vin/land (also spelled Vineland or 
Wineland) because of the grapes that grew there or be- 
cause it was a fine land of meadows. The sagas tell that 
Leif Ericson, son of Eric the Red, wintered in Vinland 
about A.D. 1000. Historians believe the Norsemen had to 
abandon Vinland because they could not defend their 
settlements against hostile Indians. 


Henry P. Fleming 


Barry M. Gough 


| Vinson, V/HN suhn, Frederick Moore (1890-1953), 
| was chief justice of the United States from 1946 to 1953. 


He served as a Democratic member of the U.S. House of 
Representatives from Kentucky from 1923 to 1929, and 


| again from 1931 to 1938. He then served until 1943 as a 


judge on the U.S. Court of Appeals for the District of Co- 
lumbia. He became director of the Office of Economic 
Stabilization in 1943. He then served as federa! loan ad- 


- ministrator before becoming director of the Office of 
|, War Mobilization and Reconversion. President Harry S. 
_ Truman named him secretary of the treasury in 1945. 
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Vinson served as treasury secretary for about a year and 
had an important part in arranging financial settlements 
at the close of World War II. He was born on Jan. 22, 
1890, in Louisa, Kentucky. Bruce Allen Murphy 

Vinyl. See Polyvinyl chloride. 

Viol, VY uh is the name of a class of stringed instru- 
ments played with a bow. Viols were very popular dur- 
ing the 1500's and 1600's. By about 1750, they had been 
largely replaced by other stringed instruments, includ- 
ing the viola and the cello. Interest in viol playing re- 
vived during the early 1900's as part of a renewed inter- 
est in early music. 

Viols resemble instruments of the violin family. But 
unlike violins, viols have a flat back and sloping shoul- 
ders. Bows and the way in which a viol player holds the 
bow also differ. Most viols have six strings that are thin- 
ner than violin strings. The instruments are made in sev- 
eral sizes, ranging from soprano—the smallest—to 
bass—the largest. Players hold the smaller viols upright 
on the lap and the larger ones between the knees. 

André P. Larson 

See also Bass; Cello; Viola; Violin. 

Viola, vee OH luhor vy OH Iuh, is a stringed musical 
instrument that resembles a large violin. The viola 
serves as the tenor voice in the violin family, with the vi- 
olins taking the higher parts and the cello and bass tak- 
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The viola looks like a large violin, and the musician holds and 
plays it like a violin. But the viola has a full, rich tone and a pitch 
lower than that of a violin. 


ing the lower parts. Like the other members of the violin 
family, the viola has four strings and is played with a 
bow. The instrument has a range of more than three oc- 
taves, and produces a distinctive rich, velvety sound. 
The viola originated in the 1500's. Since the late 1700s, 
it has had a prominent role in symphonic music and 
chamber music. Composers such as Hector Berlioz, 
Richard Strauss, and Sir William Walton have written for 
the viola as a solo instrument. Abram Loft 
Violence. See Crime; Revolution; Riot; Terrorism. 
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The bird’s-foot violet gets its name from its leaves, which re- 
semble birds’ feet. This violet often bears purple flowers. 


Violet is the common name of a group of flowering 
plants. Their blossoms are among the most attractive of 
all flowers. Violets grow throughout most of the world. 
They bloom in groups in early spring. Their leaves partly 
conceal the five-petaled flowers. Each flower grows ona 
slender stalk. There are more than 500 species. About 
100 of these grow in the United States. Some varieties 
bear white and yellow flowers, but the blue and purple 
violets are world favorites. 








Purple violets include the common meadow, or hood- 
ed, violet, and the bird’s-foot violet, whose blue and pur- 
ple flowers often bloom twice a year, in spring and sum- 
mer. The bird’s-foot violet received its name because its 
leaves are shaped like birds’ feet 

The dog violetis so called by the English because it 
lacks fragrance. The word dog is a term of contempt It 
is quite different from dogtooth violet, a member of the 
lily family. The pansy is a cultivated kind of violet. 

The violet was adopted as state flower by Illinois, New 
Jersey, Rhode Island, and Wisconsin. The violet is also 
the flower for the month of March. James S. Miller 

Scientific classification. Violets belong to the violet family, 
Violaceae. They are in the genus Viola. The blue violet is Viola 
sororia; the bird’s-foot, V. pedata; the dog, V. canina. The wild 
form of the cultivated pansy is V. tricolor. 


See also Flower (picture: Garden perennials); Pansy. 
Violin is a stringed instrument that is played with a 
bow. It is probably the best known and most widely 
used of all orchestral instruments. Some of the greatest 
music in the world owes much of its beauty to the violin. 
Such music may be the sound of a mighty orchestra, 
with dozens of violins playing together. Or it may be the 
music produced by one great master playing alone ona 
violin to a hushed audience. 

Several other instruments are similar to the violin in 
construction and in method of playing. These include 
the cello and viola. They are considered members of the 
violin family. 
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To play the violin property, tuck the instrument under your chin and rest it on your shoulder. 
Keep your chin in a straight line with the scroll. Keep your left elbow in close to the body. Cup 
your fingers over the strings, and place the thumb against the side of the finger board. 








Music for the violin covers a wide range. Some com- 
posers, such as Johann Sebastian Bach, Eugene Ysaye, 
and Béla Bartok, have written music for the violin alone. 
Many composers have written pieces for the violin with 
piano or orchestral accompaniment. The violin also has 
an important role as part of a group of instruments, as in 
an orchestra or in a string quartet. 

Parts of the violin. A violin is a special kind of box 
that amplifies (makes louder) the sound of the strings 
stretched across it. If you stretch a piece of string tightly 
and then pluck it, you will hear a faint note. If you stretch 
it across a wooden box, you will hear a much louder 
note. A violin maker uses soft pine or spruce for the 
belly (front) of the violin, and maple or sycamore for the 
back and the ribs (sides). The head (scroll and pegbox) 
and neck are made of maple. The graceful shapes of the 
back and belly are carved out of solid pieces of wood. 
The violin maker cuts two -Ao/es in the belly to allow 
the sound to escape, and makes the finger board and 
the tailpiece (string-holder) of ebony. Ebony is a hard 
wood that will be long lasting. The violin maker glues 
the violin parts together, using no nails or screws. 

The violin has four strings, which are tuned in the in- 
terval of a fifth from each other. The first (F ) string is 
generally made of steel. The second (A) string and the 
third (D) string are sometimes made of plain catgut, a 
material made from the intestines of sheep. But most 
players prefer to use A or D strings made of a thinner 
gut overwound with fine aluminum wire. Synthetic ma- 
terials such as nylon are also used. The fourth (G) string 
is generally made of gut covered with silver or copper 
wire. The strings are attached to pegs set in the head. 
The player tightens the strings with these pegs to tune 
them to the correct notes. 

There are two other important parts of the violin that 
are not permanently glued to the body. The bridge 
stands on the belly, midway between the two fholes. It 
supports the strings. A pattern of holes is cut into the 
bridge to give it greater flexibility. The sound-post, a 
thin rod of pine, is wedged between the back and the 
belly underneath the bridge, inside the violin. The 
sound-post conducts the sound from the front to the 
back of the violin. !t also supports the belly against the 
pressure of the strings. The sound-post is slightly be- 
hind one foot of the bridge. The bass-bar, a bar of pine 
that is glued on the underside of the belly, gives further 
support for the belly. It runs lengthwise underneath the 
other foot of the bridge. 

The bow is a curved, springy stick about 27 inches 
(69 centimeters) long that has a flat ribbon of hair at- 
tached to it. This ribbon consists of more than 150 
horsehairs. The hair is attached to the point of the bow 
and to a sliding wood block called a frog or nut at the 
other end, near the point at which the violinist holds the 
bow. By turning a screw set into the end of the bow, the 
player can move the frog back and forth to tighten the 
hair against the spring of the bow. The bow is made of 
Pernambuco wood, a light, springy wood from a tree 
that grows in Brazil. 

Playing the violin. The player tucks the end of the vi- 
olin between the chin and the Jeft shoulder. To obtain a 
good grip, the player uses a chin-rest clamped to the 
top of the violin, and a shou/der-rest or a pad between 
the back of the violin and the shoulder. The violin 
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should be supported entirely without the aid of the play- 
ers left hand. The bow is held in the player's right hand. 
The player makes the strings of the violin vibrate by 
drawing the hair of the bow across them. Each of the 
separate strands of hair on the bow is rough, with min- 
ute projections. These projections make the strings vi- 
brate as the bow slides over them. The player can vary 
the loudness of the tone and get other special effects by 
the way in which the bow is drawn across the strings. 
The player can also pluck the strings with the fingers, a 


Historic violins 


The first reference to stringed instruments appears in Persian 
and Chinese writings from the 800s. Developments over the 
next 800 years led to the superb violins of Stradivari. 
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The kemantche, an ancient Persian instrument, con- 
sisted of a stick extending through half of a coconut. 





The European rebec was popular in medieval times. It 
resembled a long slender pear. 





The vielle ranked as the most important stringed instru- 
ment in the 1100's and 1200s. It had five strings. 





The viola d‘amore was held and played like the violin 
of today. It was used in Europe in the 1500's and 1600s. 





Violins made by Antonio Stradivari in the late 1600s 
and early 1700's are famous for their tone and power. 
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form of vialin playing that is known as pizzicato. 

Violinists practice for years to perfect their skills, but 
very little strength is required to play the violin well. In 
fact, improvement is usually the result of using less ten- 
sion in the hands, arms, and body. The finest violinists 
make playing look easy, with a minimum of muscle ac- 
tivity. 

The strings of the violin give the player four notes. To 
obtain other notes, the player shortens the vibrating 
length of the strings by pressing them down on the fin- 
ger board with the fingers of the left hand. Flutelike 
tones called harmonics can be produced by touching 
the strings lightly in certain places. 

History. Musicians have used many kinds of stringed 
instruments, such as harps and lyres, for thousands of 
years. But no one knows when players began to use 
buws, instead of just plucking the strings. Chinese play- 
ers used bowed instruments in the A.D. 900’s. A hun- 
dred years later, musicians used forms of bowed instru- 
ments in many countries of Asia, Europe, and northern 
Africa. In the 1400's, players started using bows to play 
instruments of the guitar family. These bowed guitars 
developed into the instruments called viols. 

Violins date from the 1500's. They were developed 
from the early bowed instruments. For many years, viols 
and violins developed side by side, each influencing the 
other. But by the late 1600's, most musicians favored the 
violin family, and the viols dropped out of use. 

The little Italian town of Cremona became the most 
important center of violin making. Members of the 
Amati family made fine instruments there in the late 
1500's and early 1600's. In the 1600's, Antonio Stradivari, 
a pupil of the Amatis, perfected the design of the violin 
and produced some of the finest violins ever made. An- 
other great family was that of Guarneri. The violins of 
Giuseppe Guarneri, known as Guarneri del Gesii, rival 
those of Stradivari for tone. A Frenchman, Francois 
Tourte, perfected the bow in the late 1700's. 

From the 1600's to the early 1800's, many outstanding 
violinists were also the main composers for violin. Their 
works led to developments in playing technique. 
Among the most important of these composers were 
Arcangelo Corelli, Antonio Vivaldi, Giuseppe Tartini, 
Giovanni Viotti, Pierre Rode, Rodolphe Kreutzer, and 
Niccolo Paganini. Viotti has been called the father of 
modern violin playing. He greatly improved and extend- 
ed the use of the violin bow. 

There is much interest today in performing violin mu- 
sic composed in the 1700's on instruments of that peri- 
od. Their thinner wood, the lighter bows, and the gut 
strings then widely used result in a more gentle sound, 
especially when accompanied by a harpsichord rather 
than a modern piano. In the 1900's the violin also be- 
came a significant instrument in nonclassical music. For 
example, it is a major solo instrument in country music, 
where it is often called a fiddle. There have also beena 
number of skillful violinists in jazz. 

Related articles in World Book include: 
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Roth, Henry. Violin Virtuosos: From Paganini to the 21st Century. 
California Classics, 1997. 

Stowell, Robin, ed. The Cambridge Companion to the Violin. 
Cambridge, 1992. 
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Violoncello. See Cello. 

Viper is any one of a group of poisonous snakes. 
Vipers have a pair of long, hollow fangs in the upper 
jaw. Many of them have a deep hollow in the side of the 
head, a little lower than the eye and in front of it Snakes 
with this hollow, or pit, are pit vipers. Those without it 
are true vipers. 

True vipers live in Africa, Europe, Asia, and the East 
Indies. Pit vipers live in the Americas, the East Indies, 
Asia, and Europe east of the lower Volga River. Of every 
100 snakes, about 8 are vipers. More than half of the 
vipers have pits. 

A viper’s poison is formed in special glands. The hol- 
low fangs then carry it into the victim’s body the way a 
hypodermic needle injects serum. All vipers can be dan- 
gerous to people, but many of the small kinds rarely, if 
ever, kill anyone with their bite. Certain kinds of large 
vipers are so harmless that they will not bite unless 
someone teases or annoys them. 

Vipers have a head much broader than the neck, and 
eyes with catlike pupils, but so do many other snakes. 
Vipers, therefore, cannot be recognized with any de- 
gree of certainty by the shape of the head and pupils. 
Most vipers have thick bodies and rather short tails. 
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The viper is a poisonous snake with two long, movable fangs. 
Russell's viper, shown here, lives in Asia and the East Indies. 

















The facial pit of the pit viper is connected with the 
brain by a well-developed nerve. The nerve, a sense 
organ, is highly sensitive to heat. It helps the pit viper to 
locate and secure its warm-blooded prey. 

The most familiar American vipers are the ratt/e- 
snakes, water moccasin, copperhead, bushmaster, and 
fer-de-lance. The last two live in many parts of tropical 
America, but not in the United States. Only the bushmas- 
ter lays eggs. The others bear their young alive. 

The common viper, or adder, is the only poisonous 
reptile of Great Britain. Other familiar true vipers in- 
clude the Gaboon viper and puff adder of Africa, and 
Russells viper of Asia and the East Indies. Most true vi- 
pers bear their young alive. 


Scientific classification. Vipers make up the viper family, 
Viperidae. True vipers belong to the subfamily Viperinae. The 
common European viper, or adder, is Vipera berus. Other true 
vipers include the Gaboon viper, Bitis gabonica; the puff adder, 
B. arietans; and Russell's viper, Vipera russelli. Pit vipers belong 
to the subfamily Crotalinae. They include the rattlesnakes, which 
are genera Crotalus and Sistrurus; the bushmaster, Lachesis 
muta; the copperhead, Agkistrodon contortrix; the water mocca- 
sin, A. piscivorus; and the fer-de-lance, Bothrops atrox. 

Albert F. Bennett 


Related articles in World Book include: 


Adder Fer-de-lance Snake 
Bushmaster Rattlesnake Water moccasin 
Copperhead 


Viper’s bugloss, BYOO glahs, is a plant that is also 
known as blue thistle. It has a spotted stem and showy 
blue flowers. It is a biennia/, which means that seeds 
planted one year will not produce flowers until the next 
year. The flowers of the Viper's bugloss are reddish 
when they are budding, but turn blue when they open. 
Viper’s bugloss grows widely in the dry pastures of the 
eastern United States. People once thought viper’s bu- 
gloss cured viper bites. 


Scientific classification. Vipers bugloss belongs to the bor- 
age family, Boraginaceae. It is classified as Echium vulgare. 


Peter H. Raven 


Virchow, FIHR koh, Rudolf (1821-1902), was a promi- 
nent German physician, scientist, and statesman. He 
helped develop pathology (the study of diseased body 
tissue). Virchow believed that the cell is the basic unit of 
human life and that disease results from disturbances in 
the function of cells. He showed that the effects of dis- 
ease could be detected by observing cells through a mi- 
croscope. Virchow described his findings in his book 
Cellular Pathology (1858). 

Virchow believed that some diseases were caused by 
bad living conditions, and he devoted his political ca- 
reer to promoting social reform and public health. He 
participated in the Revolution of 1848, a series of Euro- 
pean uprisings for greater political freedom. In 1859, he 
was elected to the Berlin City Council, where he argued 
that every citizen had a constitutional right to health. In 
1861, Virchow was elected to the Prussian National As- 
sembly. From 1871 to 1893, he served in the Reichstag 
(parliament) of Germany. Virchow was born in Schivel- 
bein (now Swidwin, Poland). Matthew Ramsey 
Vireo, VIHR ee oh, is the name of a group of small 
birds found in forests and thickets of the Americas. Vir- 
eos are greenish or grayish above and white or yellow 
below. Most live in tropical regions. But several species 
nest in the United States and Canada. 
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The yellow-throated vireo builds its nest high in the treetops 
of forests. 


The most familiar vireo in eastern North America is 
the red-eyed vireo. The bird's red eyes can only be seen 
when it is very close. People can recognize this vireo by 
the white stripe bordered by black above the eyes. The 
bird's song sounds conversational. It is also called 
preacher bird because it repeats its song continually 
during the spring and summer. The yellow-throated 
vireo has bright yellow underparts. In summer, this bird 
migrates from tropical regions to the eastern half of the 
United States and Canada. 

Vireos build cup-shaped nests that hang from forked 
branches in the trees. The female lays two to four white 
eggs marked with a few dark specks near the large end. 
Vireos eat mainly insects. 


Scientific classification. Vireos make up the subfamily 
Vireoninae of the vireo family, Vireonidae. The red-eyed vireo is 
Vireo olivaceus, and the yellow-throated vireo is V. flavifrons. 


David M. Niles 


Virgil (70-19 B.C), also spelled Vergil, was the greatest 
poet of ancient Rome and one of the outstanding poets 
in world literature. His masterpiece was the Aeneid, the 
national epic of Rome. 

His life. Virgil was born in Andes, a tiny village near 
Mantua in northern Italy. His full name was Publius Ver- 
gilius Maro. Virgil attended school in Cremona and 
Milan and then studied rhetoric in Rome and philoso- 
phy in Naples. He prepared for a career as a lawyer, but 
he was too shy and preferred the private life of a poet. 
His first poems won him the patronage of Maecenas, a 
wealthy lover of the arts and political adviser to the fu- 
ture Emperor Augustus. Maecenas gave Virgil a house 
near Naples and encouraged him to write poems about 
Italy and its history. 

Virgil died before he could finish the Aeneid. He left 
instructions to destroy it because he did not think it was 
good enough. However, Augustus refused to permit the 
poem's destruction and appointed two of Virgil's friends 
to prepare the epic for publication. 

His works. The first poems definitely attributed to 
Virgil are the Ec/ogues, or Bucolics, composed between 
42 and 35 B.C. These 10 poems are pastora/s—that is, 
they portray scenes from the lives of shepherds. In writ- 
ing the Eclogues, Virgil imitated the Greek pastoral 
poems of Theocritus, but Virgil adapted their settings 
and themes to the Italian countryside. The fourth ec- 
logue prophesies the birth of a wonderful child who 
will bring in a new age. After Rome became Christian 
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under the emperor Constantine the Great in the early 
A.D. 300's, many people thought the prophecy referred 
to the birth of Jesus. 

Virgil spent about seven years writing the Georgics, a 
poem in four books, which was published in 29 B.C On 
one level, the Georgics is a poem of advice to farmers. 
The first book deals with crops, the second with vines 
and olive trees, the third with breeding cattle and hors- 
es, and the fourth with keeping bees. But the Georgics 
goes beyond practical instruction to show the origin of 
civilization in the endless work of farming and to cele- 
brate the beauty of Italy and its country life. The books 
on animals suggest the weaknesses and strengths of hu- 
man beings and their sufferings in love, war, and sick- 
ness. Similarly, the world of the beehive is a model for 
the life of a human city under its ruler. 

For the story of the Aeneid, Virgil used many sources. 
The most important were the //iad and the Odyssey, the 
two great Greek epics attributed to Homer. Virgil based 
the first six books of the Aene/d on the Odyssey and the 
last six on the //iad. The Aeneid describes the adventures 
of Aeneas, the legendary Trojan hero who survived the 
fall of Troy to the Greeks. Aeneas sailed westward to 
italy. There he formed a new nation where his descend- 
ants founded the city of Rome. The poem, however, is 
not just the story of Aeneas. It also shows Rome as the 
fulfillment of a divine plan and mentions the greatest 
achievements of Roman history up to Virgil's time. 

Virgil treats Aeneas as the ancestor of Augustus. He 
showed that just as the gods appointed Aeneas to cre- 
ate the people of Rome, so they appointed his descend- 
ant Augustus to save Rome and re-create the city after 
the Roman civil wars of the 40's and 30's B.C. In this way, 
Virgil glorified both Augustus and his country, but also 
reminded Romans that power must be used to benefit 
others and to bring peace to the world. 

His influence. Roman schools began to use Virgil's 
works as textbooks soon after his death. Copies of the 
Aeneid were kept in Roman temples, and people prac- 
ticed prophecy by opening the poem at random and in- 
terpreting the first words that they saw. Later, Christian 
writers used verses from Virgil's poems to express 
Christian beliefs. During the Middle Ages, people 
thought of Virgil as a prophet who had foreseen the 
coming of Jesus. Some even believed he had been a ma- 
gician. 

The Italian poet Dante Alighieri based his great epic 
The Divine Comedy (1321) on the sixth book of the Aene- 
id. (n Dante's poem, it is Virgil who guides the poet on 
his journey through Hell and Purgatory. 

During the Renaissance, Virgil's Eclogues influenced 
the pastoral poetry of such writers as Petrarch in Italy, 
Joachim du Bellay in France, and Sir Philip Sidney in 
England. In the 1500's and 1600's, English writers regard- 
ed Virgil as the ideal poet. The poet John Milton imitat- 
ed Virgil in his own works, especially Paradise Lost 
(1667). The poet John Dryden translated the Aene/d into 
English verse in the late 1600's. Virgil also influenced 
many poets of the 1800's, including William Words- 
worth and Lord Tennyson. In the 1900's, the poet T. S. 
Eliot admired and imitated Virgil's poetry, and there are 
fine modern translations of the Aeneid by American and 
British poets. Elaine Fantham 

See also Aeneid; Latin literature (The Augustan Age). 


Virgin Islands is the name of two groups of small is- 
lands east of Puerto Rico. They lie between the Caribbe- 
an Sea and the Atlantic Ocean. One group consists of St. 
Croix, St. John, and St. Thomas islands, together with 
many nearby islets. This group is called The Virgin Is- 
lands of the United States. It is the easternmost U.S. pos- 
session. The other group includes Anegada, Jost van 
Dyke, Tortola, and Virgin Gorda islands, with their sur- 
rounding islets. It is called the British Virgin Islands. 

Christopher Columbus arrived at the Virgin Islands on 
his second voyage to America in 1493. The fresh beauty 
and untouched appearance of their hills rising from the 
sea charmed him. Columbus named the group the Vir- 
gin Islands, in memory of St. Ursula and her 11,000 
maidens. 

Columbus claimed all the islands for Spain. However, 
the Spaniards did not settle there. The British Virgin Is- 
lands have been under the British flag since 1672. About 
that same time, Denmark established a permanent set- 
tlement on St. Thomas. The Danes took possession of St. 
John in 1717, and bought St. Croix from France in 1733. 
In 1917, Denmark sold its West Indian possessions to 
the United States for $25 million, or about $295 an acre. 

All the Virgin Islands except Anegada and St. Croix 
are rugged and hilly. A few good harbors in the group 
make it an important trade center. Alumina, watch 
movements, petroleum products, rum, and perfume are 
among the major exports of the Virgin Islands of the 
United States. The soil is fertile, but the land has not 
been intensively cultivated. The islands produce some 
beef cattle and chickens and some fruits and vegetables. 

The Virgin Islands of the United States had great mili- 
tary importance during World War II, especially as an 
outpost to protect the Panama Canal. Today, the island 
group is a popular tourist and resort area. Congress cre- 
ated the Virgin Islands National Park in 1956, adding 
more interest in the group as a tourist center. 

The rest of this article discusses the Virgin Islands of 
the United States. For information on the British Virgin 
Islands, see Virgin Islands, British. 


The land and its resources 


Location and size. The Virgin Islands of the United 
States lie about 40 miles (64 kilometers) east of Puerto 
Rico, just west of the British Virgin Islands. The group 
forms the westernmost part of a great chain of West In- 
dian islands called the Lesser Antilles (see West Indies). 
Miami, Florida, lies about 1,100 miles (1,770 kilometers) 


Facts in brief on the U.S. Virgin Islands 


Capital: Charlotte Amalie (since 1917). 

Government: U.S. Congress—one delegate in the House of 
Representatives who votes only in committees. Territorial leg- 
islature—a one-house legislature of 15 senators. 

Area: 132 mi? (342 km’). Coastline—117 mi (188 km). 

Elevation: Highest—-Crown Mt. on St. Thomas, 1,556 ft (474 m) 
above sea level; Lowest—sea level along the coasts. 

Population: 2000 census—108,612; density, 823 persons per mi? 
(318 per km; distribution (1990 census), 61 percent rural, 39 
percent urban. 

Chief products: Agricu/ture—beef cattle, chickens, eggs, goats, 
hogs, milk, vegetables. Manufacturing—alumina, concrete 
products, petroleum products, rum, scientific instruments, 
textiles, and watches. 
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Charlotte Amalie on the island of St. Thomas is a harbor city and capital of the American Virgin Is- 
lands. Surrounded by high, tree-covered hills, the harbor provides a safe docking place for huge 
ocean liners. These ships bring in many of the 1 million tourists who visit the islands every year. 


to the northwest, and Panama is about 1,200 miles (1,930 
kilometers) to the southwest. The Virgin Islands cover 
132 square miles (342 square kilometers). Rhode Island, 
the smallest state in the Union, is over nine times as 
large. The islands have a general coastline of 117 miles 
(188 kilometers), and a tidal shoreline, including offshore 
islands, sounds, bays, rivers, and creeks, of 175 miles 
(282 kilometers). 

Islands. All the American islands, except St. Croix, are 
rugged and hilly. Only three of the islands are inhabited. 
Hills on the three major islands reach heights of 1,000 to 
1,550 feet (300 to 472 meters) or more above sea level. 
Many bays and inlets cut into the coasts of the islands. 
Fossils of ancient animals show that the sea once cov- 
ered the Virgin Islands. The composition of the rocks 
that form much of the land suggests that volcanoes 
pushed the islands up from the ocean floor. Some tiny 
islets are mere rocks jutting from the water. Plant life 
grows on other islets. 

St. Croix—pronounced saynt kroy—(pop. 53,234), the 
largest of the islands, lies about 40 miles (64 kilometers) 
south of St. Thomas. It covers 82 square miles (212 
square kilometers) and makes up about two-thirds of the 
island group’s area. Bauxite processing, petroleum refin- 
ing, rum production, and tourism are the major eco- 
nomic activities on the island. Christiansted and Fred- 
eriksted are the island’s only cities. Spanish-speaking 
people call St. Croix Santa Cruz, the name Christopher 
Columbus gave it. 

St. john (pop. 4,197) lies 2 miles (3 kilometers) east of 
St. Thomas, and less than 1 mile (1.6 kilometers) from 
British Tortola. It covers 19 square miles (49 square kilo- 
meters). The Virgin Islands National Park spreads over 
about three-fourths of the island (see Virgin Islands Na- 
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tional Park). Villages are at Cruz Bay and Coral Bay, and >t ue / 
a tourist development is at Caneel Bay. Most of the peo- EZ 
ple live on small plots of land and produce their own 
fruits, vegetables, and poultry. They buy other food 
products at supermarkets on St John and on the neigh- 
boring island of St. Thomas. Many islanders work for the 
territorial government and the National Park Service. Beas! 

Others are employed in the tourist industry. BS 

St. Secdiabl tip: 51,181) covers 27 square miles (70 \eWELAy ie s i we 
square kilometers). Its central range of hills offers lovely —_Taprecioruss \i i che ir 
views of the ocean. Crown Mountain, the highest point | - q 
in the entire group, rises 1,556 feet (474 meters) above 
sea level. The only city on the island is Charlotte Amalie, 
the capital of the Virgin Islands. The harbor at Charlotte 
Amalie provides safe anchorage for even the largest 
ships. Most peaple who live on the island work for the 
Virgin Islands government or in tourism-related busi- 
nesses. 

Natural resources of the Virgin Islands cannot sup- 
port the people, who must depend on the United States 
for most of their products. But the excellent climate, at- 
tractive beaches, and lovely scenery make the islands a 
favorite with vacationers. Tropical flowers and trees ) ew Y “ 
flourish, including the bougainvillea, canaria, flame tree, John S. Marshall 
and hibiscus. The seas abound with fish. The Virgin Is- The market district of St. Thomas offers bargain prices on 
lands mineral production consists mainly of basalt, such goods as perfume, watches, and fine china. 
which is used as roadstone or in the manufacture of 














concrete. inches (100 to 150 centimeters) of rainfall a year. The 

Climate. The Virgin Islands have a delightful tropical amount of rainfall varies widely from island to island, 
climate the year around. The growing season never and higher elevations may get from 50 to 60 inches (130 
ends. Trade winds blow over the islands most of the to 150 centimeters) of rainfall a year. The heaviest rains 
year, and there are no extremes of heat or cold. The generally occur in spring and fall. 


temperature ranges trom 70 to 90 °F (21 to 32 °C), and av- 
erages 78 °F (26 °C). The islands receive from 40 to 60 


The people 


The 2000 U.S. Census reported that the Virgin Islands 
had a population of 108,612. Of every 100 islanders, 70 
are black and 18 are white. The rest are of mixed ances- 
try or belong to other population groups. Of every 100 
islanders, 47 were born in the Virgin Islands, 13 in the 
continental United States, and 6 in Puerto Rico. Most of 
the rest moved to the Virgin Islands from other Caribbe- 
an islands. The islanders speak and read English. 

Charlotte Amalie (pop. 11,004), the capital and largest 
city in the Virgin Islands, serves as the tourist center of 
St. Thomas. The city’s excellent harbor makes it the chief 
trade center of the group. Frederiksted (pop. 732) is a St. 
Croix trade center. Christiansted (pop. 2,637) is the local 
government center on St. Croix. The islands also have 
several small residential districts. 


Work of the people 


The tourist industry is the Virgin Islands major in- 
dustry. More than 1 million tourists visit the islands each 
year, and they spend over $400 million there annually. 
Tourist-related jobs account for over half of the employ- 
ment on the three islands. People who visit the Virgin Is- 
lands enjoy excellent bathing beaches, fishing, hotels, 
restaurants, and shops. Ruins of forts built by Danes and 
used by pirates during the 1700's are also popular. A 
popular attraction is the carnival held on St. Thomas at 
the end of April. 

Manufacturing. Two distilleries on the islands make 
An oil refinery on the southern coast of St. Croix Island is one rum. Taxes on exported rum provide over $24 million 
of the largest industrial plants in the Virgin Islands. annually for the government of the Virgin Islands. 




















Many new industries have been started on the is- 
lands. These include an aluminum ore refining plant, an 
oil refinery, a knitting mill, and factories that make per- 
fume, thermometers, and watches. Watch movements, 
petroleum products, alumina, rum, and perfume are 
among the major exports. Most exports are shipped to 
the United States. 

Agriculture. Most of the food Virgin Islanders eat 
must be imported. But there is some farm income from 
beef cattle and dairy herds. Eggs are a leading farm 
product on the islands. There are slaughterhouses on 
St. Croix and St. Thomas. Farmers grow such vegetables 
as cucumbers, peppers, and tomatoes. Farmers also 
grow fruits and raise nuts. Grain sorghum is grown for 
the feeding of livestock. Less than 1 percent of the pop- 
ulation are farmers. 

Transportation. Airlines fly from the United States to 
the Virgin Islands. Other airlines offer service among 
the islands. About 20 steamship lines serve Charlotte 
Amalie, Frederiksted, and Christiansted. About 8,000 
freighters, liners, and naval vessels dock at island ports 
each year. All the inhabited islands have paved roads. 
The Virgin Islands are the only U.S. possession where 
motorists drive on the left side of the road. 

Communication. Newspapers published in the Vir- 
gin Islands include the Daily News on St. Thomas and 
the St Croix Avis on St. Croix. The islands have daily air- 
mail service and a local telephone system. Telephone 
cables connect the islands’ system with Puerto Rico and 
the United States mainland. The Virgin Islands also have 
radio-telegraph service to all parts of the world. St. Croix 
and St. Thomas have radio and television stations. 


Education 


The public school system of the Virgin Islands pro- 
vides education from kindergarten through high school. 
A commissioner of education and two district boards of 
education, consisting of five members each, supervise 
the system, which includes about 30 schools and 20,000 
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Odyssey Productions 
The Whim Greathouse at the John’s Rest plantation on St. Croix 
is a remnant of the island's once thriving sugar industry. The 
house and grounds are a historical landmark. 


students. The board members are elected to four-year 
terms. Children must attend school between the ages of 
4} and 16. The University of the Virgin Islands is the only 
accredited institution of higher education in the islands. 
Its main campus is on St. Thomas, and it has a two-year 
branch campus on St. Croix. 

Four public libraries operate in the Virgin Islands, 
one each on St. John and St. Thomas and two on St. 
Croix. The islands also have four museums. St. Croix has 
two, and St. John and St. Thomas each has one. A territo- 
rial archives is located on St. Thomas. 


Government 


The Virgin Islands is a self-governing territory of the 
United States. The chief executive officer is a governor 


\) 


F. R. Degginger 


Virgin Islanders are citizens 
of the United States. Most are 
blacks who were born on the 
islands, but many people have 
moved there from other 
Caribbean islands or from the 
continental United States. The 
women in the photo at the left 
are buying bananas at a mar- 
ket in Charlotte Amalie. 
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elected by the people for a four-year term. The governor 
may not serve for more than two consecutive terms. 

The territorial legislature consists of a unicameral 
(one-house) body of 15 members. The legislature is 
called the Senate, and its members are called senators. 
The people elect the senators to two-year terms. St 
Croix elects seven senators, St. Thomas and St. John to- 
gether elect seven more, and one is elected at-large. 
The senator elected at-large must come from St. John. 
The governor may veto any bills and can apply a /ine- 
item veto on funding measures. In a line-item veto, the 
governor can reject individual items in a bill without ve- 
toing the whole bill. A two-thirds majority of the legisla- 
ture may override either type of veto. The legislature 
meets at Charlotte Amalie on the second Monday in Jan- 
uary and at various other times throughout the year. The 
islands have three major political parties—the Demo- 
cratic Party of the Virgin Islands, the Republican Party, 
and the Independent Citizens Movement. 

A federal district court known as the District Court of 
the Virgin Islands heads the judicial system. This court 
handles all federal cases. The president of the United 
States appoints the court's two judges with the advice 
and consent of the U.S. Senate. The judges serve eight- 
year terms. The Virgin Islands also have a territorial 
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© David R. Frazier 
Government House al Charlotte Amalie on St Thomas Island 
serves as the administrative headquarters of the Virgin Islands 
The governor lives and works in this bi tilding . 





The territorial flag and seal. The flag was adopted in 1917.A 
yellow breast, the official bird of the islands, perched on the 
branch of a yellow cedar, the official tree, appears on the seal. 
The three major islands—St Croix, St John, and St. Thomas—are 
also represented on the seal. The seal was adopted in 1991. 


court, which handles local affairs. The governor of the 
Virgin Islands appoints territorial court judges to six- 
year terms with the advice and consent of the territorial 
legislature. All residents who are 18 years of age or old- 
er and are U.S. citizens may vote in local elections. The 
residents elect a delegate to the U.S. House of Repre- 
sentatives for a two-year term. The delegate may vote in 
House committees, but not in House votes. 


History 


Exploration. Christopher Columbus sighted the Vir- 
gin Islands in 1493, during his second voyage to the 
Americas. Warlike, cannibalistic Carib Indians lived 
there and fought with members of Columbus's crew at 
Sugar Bay on St Croix. The Carib continued to attack Eu- 
ropeans during the 1500's. In the mid-1500's, King 
Charles | of Spain ordered his soldiers to kill the Indians 
and take their lands. All the Indians had died or left the 
islands by the time the British and Danes began settle- 
ment in the 1600's. See Carib Indians. 

Early settlement. A group of English settlers visited 
the Virgin Islands in 1607 on their way to establish a 
colony in Jamestown, Virginia. The Spaniards used the 
islands as a place to hide their treasure ships from pi- 
rates but never settled there. No Europeans attempted 
settlement until 1625, when Dutch and English settlers 
landed on St. Croix. They lived there until the mid-1600's, 
when Spaniards from Puerto Rico drove them out. With- 
in 20 years, the Spaniards were driven out by the 
French. The French controlled St. Croix until 1733, when 
they sold the island to the Danes for $150,000. 

The Danes formally claimed St. Thomas in 1666 by es- 
tablishing a settlement on the island. Eric Smidt was 
named the first governor of the island, but his colony 
failed. The Danes made no new settlement on St. 
Thomas until 1672. In 1717, they settled on St. John. 

The Danish West Indies, which included St. Croix, St 
John, and St Thomas, remained under Danish control 
during most of the years until 1917. They surrendered 
twice to the British during the Napoleonic Wars. The 
British quartered English-speaking soldiers and sailors 
on the islands during the second British occupation, 
from 1807 to 1815. They established English as the com- 
mon language of the people, but until the 1970's many 
older people spoke a Creole language. 

Commercial development. The Danish West India 
Company controlled the development of the Virgin Is- 
lands for the first hundred years of Danish rule. The 











Danes made St. Thomas a free port in an effort to devel- 
op the islands into an important trade center (see Free 
trade zone). In the early 1700's, landowners used slave 
labor in the development of sugar and cotton planta- 
tions. 

A bloody slave uprising in 1733 destroyed St. John’s 
economic prospects, because other countries feared us- 
ing the island's trade facilities. This revolt caused the 
Danes to increase military authority in the group. An up- 
rising on St. Croix in 1848 caused immediate abolition of 
slavery on July 3, 1848. Continued efforts by the Danes to 
develop the islands proved unsuccessful. 

On Aug. 4, 1916, Denmark and the United States 
signed a treaty transferring control of the Virgin Islands 
to the United States. The treaty was formally ratified on 
Jan. 17, 1917. Actual control of the islands was trans- 
ferred on March 31, 1917. The United States paid Den- 
mark $25 million for the islands. James H. Oliver served 
as the territory's first governor. 

Progress under the United States. In 1927, Con- 
gress passed a law making the people of the Virgin Is- 
lands citizens of the United States. In 1936, people who 
could read and write English were granted the right to 
vote in local elections. At the close of World War II, the 
United States set aside $10 million for the further devel- 
opment of the islands. Projects included schools, hospi- 
tals, roads, and sewerage and water systems. 

In 1954, Congress provided for a regular legislature in 
the Virgin Islands. During the 1960's, the government 
built health centers, houses, and schools. 

In 1958, John D. Merwin became the first native-born 
governor of the islands. Ralph M. Paiewonsky, also na- 
tive-born, succeeded him in 1961. Paiewonsky resigned 
in 1969, and Melvin H. Evans became the first native- 
born black governor. In 1968, Congress passed a law 
giving the people the right to elect their own governor. 
The voters elected Evans in 1970. Cyril E. King won elec- 
tion in 1974 and served until his death in January 1978. 
Juan F. Luis, who had been lieutenant governor, suc- 
ceeded him. Luis was elected governor in November 
1978 and reelected in 1982. Alexander Farrelly, a Demo- 
crat, was elected governor in 1986 and reelected in 
1990. Roy L. Schneider, from the Independent Citizens 
Movement, was elected governor in 1994. 

In 1989, Hurricane Hugo lashed the Virgin Islands, 
causing three deaths and $500 million in damage. In 
1995, Hurricane Marilyn struck the islands, killing eight 
people and causing $1 + billion in damage. 

Gary Brana-Shute 


Related articles in World Book include: 
Buck Island Reef National Charlotte Amalie 


Monument Virgin Islands National Park 
Caribbean Sea West Indies 
Outline 


1. The land and its resources 
A. Location and size C. Natural resources 
B. Islands D. Climate 
ll. The people 
lll. Work of the people 
A. The tourist industry 
B. Manufacturing 
C. Agriculture 
IV. Education 
V. Government 
Vi. History 


D. Transportation 
E. Communication 
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Questions 

Of what important military value were the Virgin Islands to the 
United States during World War II? 

How does automobile driving in the Virgin Islands differ from 
that in the United States? 

Who was the first white to see the Virgin Islands? 

How do the Virgin Islands compare in size with the smallest 
American state? 

How did the Virgin Islands receive their name? 

For what is each major island important? 

When did the Virgin Islanders become U.S. citizens? 

What industry provides the largest source of income? 

When did Denmark establish its first permanent colony in the 
Virgin Islands? Where? 

Taxes on what product have paid for the original cost of the Vir- 
gin Islands? 


Virgin Islands, British, are an overseas territory of 
the United Kingdom in the West Indies. They lie near the 
western end of the Lesser Antilles. A channel called the 
Narrows separates them from the Virgin Islands of the 
United States (see Virgin Islands [map)). The territory has 
a land area of 59 square miles (153 square kilometers) 
and a population of about 21,000. It consists of more 
than 60 islands and isles. The largest of these are Anega- 
da, Jost van Dyke, Tortola, and Virgin Gorda islands. 
Road Town (pop. 6,500), on Tortola, is the capital and 
only urban area. Tortola attracts many tourists. Major 
products of the islands include beef cattle, fish, fruits 
and vegetables, and rum. Gustavo A. Antonini 

See also British West Indies; West Indies. 

Virgin Islands National Park lies chiefly on St. 
John, the smallest of the three chief American-owned 
Virgin Islands in the Caribbean Sea. The park was autho- 
rized on Aug. 2, 1956. Laurance S. Rockefeller donated 
over 5,000 acres (2,000 hectares) for it. 

The park occupies two-thirds of St. John, 15 acres (6 
hectares) on St. Thomas Island, and 5,650 acres (2,286 
hectares) of waters and smaller islands. For the area of 
the park, see National Park System (table: National 
parks). Lush tropical vegetation grows throughout the 
park. The land rises to 1,277 feet (389 meters) at Bor- 
deaux Peak. 

Mules and jeeps provide the chief methods of trans- 
portation. The park is reached by a 2 5-mile (4-kilometer) 
ferry trip from eastern St. Thomas Island across Pillsbury 
Sound to Cruz Bay, the main village on St. John. Tourist 
facilities are limited, but campgrounds, hotels, and cot- 
tage colonies are planned. 

Virgin Islands National Park has many reminders of 
the Danish occupation of St. John, which lasted from the 
1700's to 1917. Remains of Danish sugar mills and lavish 
plantations can be found. 

Critically reviewed by the National Park Service 
Virgin Mary. See Mary. 

Virgin of Guadalupe. See Guadalupe Day. 
Virginal is a keyboard instrument that resembles a 
harpsichord. A virginal has a rectangular case, and the 
keyboard is on one of the longer sides. When a player 
presses the keys down, small pieces of quill or leather 
pluck the metal strings. The virginal has a light, clear, 
and somewhat tinkling tone. 

The virginal was especially popular as a solo instru- 
ment in England during the 1500's and early 1600's. The 
English Fitzwilliam Virginal Book (about 1625) contains 
nearly 300 compositions and is the principal collection 
of music for virginals. F.E. Kirby 
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Gene Ahrens, Bruce Coleman Inc. 


Shenandoah National Park lies in the forest-covered Blue Ridge Mountains. Virginia's beautiful 
scenery and wealth of historic sites attract tourists from all over the United States. 


Vi rginia Old Dominion 


Virginia, a Southern State of the United States, was the 
site of some of the most important events in American 
history. The first permanent English settlement in Ameri- 
ca was made at Jamestown in 1607. In 1619, the 
Jamestown colonists established the first representative 
legislature in America. Some of the greatest battles of 
the Revolutionary War in America and the American 
Civil War were fought in Virginia. American independ- 
ence from Britain was assured when George Washing- 
ton forced Lord Cornwallis to surrender at Yorktown, 
Virginia, in 1781. The Civil War ended when Confeder- 
ate forces surrendered at Appomattox, Virginia, in 1865. 

Virginia was named for Queen Elizabeth | of England, 
who was known as the Virgin Queen. Historians think 
the English adventurer Sir Walter Raleigh suggested the 
name about 1584. That year, Elizabeth gave Raleigh per- 
mission to colonize the Virginia region. 

Virginia is also known as the O/d Dominion. King 
Charles II gave it this name because it remained loyal to 





The contributars of this article are Ted T unnell, Associate 
Professor of History at Virginia Commonwealth Uni\ ersity, 

and Susan L Woodward, Professor of Geography at Radford 
University. 


the crown during the English Civil War of the mid- 
1600's. Virginia is one of four states officially called com- 
monwealths. The others are Kentucky, Massachusetts, 
and Pennsylvania. 

Virginia has the nickname Mother of Presidents be- 
cause eight U.S. presidents were born there. They in- 
clude four of the first five presidents—George Washing- 
ton, Thomas Jefferson, James Madison, and James 
Monroe. Other presidents born in Virginia were William 
Henry Harrison, John Tyler, Zachary Taylor, and 
Woodrow Wilson. 

Virginia also has the nickname Mother of States. All or 
part of eight other states were formed from western ter- 
ritory once claimed by Virginia. These states are Illinois, 
Indiana, Kentucky, Michigan, Minnesota, Ohio, West 
Virginia, and Wisconsin. 

Tourists from all parts of the United States come to 
Virginia to see its battlefields, famous old churches, 
colonial homes, and other historic sites. Famous homes 
include George Washington's Mount Vernon, Thomas 
Jefferson's Monticello, and George Mason's Gunston 
Hall. Mason was a Virginia statesman who wrote the Vir- 
ginia Declaration of Rights, the first American bill of 
rights. The Tomb of the Unknown Soldier and the grave 
of President John F. Kennedy are in Arlington National 
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Melissa Grimes-Guy, Photo Researchers 


Downtown Richmond rises beyond the Federal Reserve Plaza, 
shown here. Richmond is Virginia’s capital. 


Cemetery. The cemetery surrounds the mansion of Civil 
War General Robert E. Lee and his wife, Mary Custis Lee. 
Williamsburg, Virginias second colonial capital, has 
been restored to look as it did in the 1700's. 

Many tourists also come to see Virginias beautiful 
scenery. The Skyline Drive along the top of the Blue 
Ridge offers spectacular views of the Shenandoah Val- 
ley. In this fertile valley, General Stonewall Jackson won 
victories over Union armies during the Civil War. Vir- 
ginia’s natural wonders include the Natural Bridge, Nat- 
ural Chimneys, Natural Tunnel, and many large caves. 

Many agencies of the federal government have of- 
fices in northeastern Virginia, which lies next to Wash- 
ington, D.C. These offices include the Pentagon and the 
headquarters of the Central Intelligence Agency. Vir- 
ginia also has several military bases. 

Factories in Virginia make chemicals, processed 
foods, tobacco products, transportation equipment, and 
many other products. Shipyards in the Hampton Roads 
area build ships for the U.S. Navy and for commercial 
use. Cattle, chickens, and tobacco are Virginia's leading 
farm products. Coal is the leading mineral product. 

Richmond, the capital of the Confederacy from May 
1861 to April 1865, is Virginia's capital. According to the 
2000 census, Virginia Beach is the state's largest city. 
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WORLD BOOK illustrations by Kevin Chadwick 


The only full-length statue 
of George Washington 
made from life stands in the 
rotunda of the Virginia State 
Capitol in Richmond. Jean An- 
toine Houdon, a famous 
French sculptor, created the 
marble statue. It is said to be a 
near-perfect likeness of Wash- 
ington. Houdon took meas- 
urements for the statue at 
Mount Vernon, Washington's 
home, in 1785. The completed 
sculpture was placed inside 
the Capitol in 1796. 


The Newport News Ship- 
building Company in New- 
port News is one of the 
world's largest privately 
owned shipyards. Founded in 
1886, the company has produced many famous ships. These in- 
clude the Enterprise, the world’s first nuclear-powered aircraft 
carrier, which was launched in 1960. The company also built two 
passenger ships that were the largest ever constructed in the 
United States when they were launched—the America (1939) and 
the United States (1951). 


Phi Beta Kappa, the first 
American Greek-letter soci- 
ety, was founded at the Col- 
lege of William and Mary in 
Williamsburg on Dec. 5, 1776. 
Phi Beta Kappa is now a well- 
known college and university 
honor society for men and 
women that encourages 
scholarship in the liberal arts 
and sciences. 





George Washington statue 





Phi Beta Kappa 





David Forben, Shostal 


The University of Virginia in Charlottesville was founded in 
1819 by Thomas Jefferson. Jefferson designed the Rotunda, 
shown here, modeling it after the Pantheon of ancient Rome. 


Virginia in briet 
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Symbols of Virginia 

Virginia officially adopted its state flag in 1861 
The flag as it appears today dates from 1931. It 
bears the front of the state seal. The seal of the 
Commonwealth was adopted on July 5, 1776. 
the front side shows the Roman goddess Vir- 
tus as the genius of the Commonwealth, 
dressed as an Amazon, triumphant over Tyran- 
ny. She holds a spear and a sheathed sword. 
The back of the seal displays the Roman god- 
desses of eternity, liberty, and agriculture. 







9th in size among the Southern States (yellow). 


General information 

Statehood: June 25, 1788, the 10th state. 

State abbreviations: Va. (traditional); VA (postal). 

State motto: Sic Semper Tyrannis (Thus Always to 
Tyrants). 

State song: none. 


“In its 1997 reqular session, the legislature retired the state song “Carry Me Back to 
Old Virginia” 


Land and climate 

Area: 40,598 mr’ (105,149 km’), including 1,000 mi? (2,591 
km’) of inland water but excluding 1,728 mi? (4,476 km?) 
of coastal water. 

Elevation: Highest—Mount Rogers, 5,729 ft (1,746 m) 
above sea level. Lowest—sea level. 

Coastline: 112 mi (180 km). 

Record high temperature: 110 °F (43 °C) at Columbia on 
July 5, 1900, and at Balcony Falls, near Glasgow, on July 
15, 1954. 

Record low temperature: — 30 °F (— 34 °C) at Mountain 
Lake Biological Station on Jan. 22, 1985. 

Average July temperature: 75 °F (24 °C). 

Average January temperature: 36 °F (2 °C). 

Average yearly precipitation: 43 in (109) cm). 





Important dates — America’s first representative legislature, the 
| House of Burgesses, met in Jamestown. 
| @ 1607 . | ee 
The Virginia Company of London es- 


tablished the colony of James 


Virginia (brown) ranks 36th in size among all the states and 














State flag State seal 







The State Capitol is in Richmond, Virginia's capital since 
1780. Earlier capitals were Jamestown (1607-1699) and 
Williamsburg (1699-1780). 


Greatest 
north-south 
distance 
201 mi 
(323 km) 





Virginia gave up its western 
land claims to the United States. 


1776 1784 


Virginia adopted its first constitution. It in- 
cluded a declaration of rights. 
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State bird State flower Flowering 
Cardinal Flowering dogwood dogwood 
_ Population trend Year Population 
rasitons , 2000 7,078,515 
915 (2000 census) Millions 1990 6,216,568 
States: 12th | ~ ie | 1980 5,346,797 
n density: 174 per mi? (67 per { | ian aes 
average 78 per mi? (30 per 1950 3,318,680 
i. 6 1940 2,677,773 
69 percent urban, 31 Lm cane 
ee 1910 2,061,612 

‘in Virginia 4 1900 1,854,184 
each 425,257 eg eee 
1880 1,512,565 
234,403 4 1870 ~=—-:1,225,163 
199,184, 2 1860 1,219,630 

7 1850 ‘1,119,348 

Noted 1840 1,025,277 
189,453 1830 1,044,054 

tNews 180,150 1820 938,261 





orated place. 


Economy 
Chief products 

Agriculture: broilers, beef cattle, 
corn, hogs, milk, soybeans, tobac- 
co. 

Manufacturing: chemicals, tobacco 
products, food products, trans- 
portation equipment 

Mining: coal, sand and gravel. 


Government 
State government 


Governor. 4-year term 

State senators: 40; 4-year terms 

State representatives: 100; 2-year terms 
Counties: 95 


Federal government 


United States senators: 2 
United States representatives: 11 
Electoral votes: 13 






The Chesapeake Bay Bridge-Tunnel, connecting 
the mainland and the Eastern Shore, was opened. 


1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 1810 877,683 


1800 807,557 
Suurce: U.S. Census Bureau. 1790 691,737 


Gross state product Services 81% 


Value of goods and services pro- 
duced in 1998: $230,827,000,000. 
Services include community, busi- 
ness, and personal services; fi- 
nance; government; trade; and 
transportation, communication, 
and utilities. Industry includes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 
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\ 
Agriculture 1% Industry 18% 


Suurce: US. Bureau of Economic Analysis. 


Sources of information 


For information about tourism or the state’s economy, write 
to: Virginia Tourism Corporation, 901 E. Byrd Street, Richmond, 
VA 23219. The Web site at wwwvirginia.org also provides 
tourist information. 

The state's official Web site at www-state.va.us also provides a 
gateway to much information on Virginia economy, govern- 
ment, and history. 


L. Douglas Wilder, the nation’s first elected 
African American gavernar, held office. 








A new state conslitution 
went into effect. 


1€ New industries hegan during World War Il, 
e 25. adding to the state's industrial growth. 
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Population. The 2000 United States census reported 
that Virginia had 7,078,515 people. The state’s population 
had increased 14 } percent over the 1990 census figure, 
6,187,358. According to the 2000 census, Virginia ranks 
12th in population among the 50 states. 

About three-fourths of Virginia’s people live in the 
state's eight metropolitan areas (see Metropolitan area). 
Five of these areas lie entirely within Virginia. The areas 
are Charlottesville, Danville, Lynchburg, Richmond- 
Petersburg, and Roanoke. The Norfolk-Virginia Beach- 
Newport News area extends into North Carolina. 

Five of Virginia's counties and five of the state's cities 
are included in the Washington, D.C, metropolitan area. 
The Johnson City-Kingsport (Tennessee} Bristol (Virginia) 
metropolitan area extends into Scott and Washington 
counties and includes the city of Bristol in Virginia. 

For the population of each of the metropolitan areas, 
see the /ndexto the political map of Virginia. 

About 20 percent of Virginia's people are African 
Americans. About 5 percent of the population is of His- 
panic origin. Other large population groups in the state 
include people of German, English, and Irish descent. 
Many immigrants from Southeast Asia live in northern 
Virginia. 

Schools. The Syms Free School was founded in 
Hampton about 1635. It was the first free school in the 
United States. Another early free school, the Eaton Free 
School, was begun by about 1659, also in Hampton. 
Some Virginia communities established private schools 
called Old Field schools. They built these schools in 
open fields. Beginning in the mid-1700's, many private 





Population density 
Most of Virginia's people live 
in the eastern part of the 
state—in and around Arling- 
ton, Richmond, Norfolk, and 
Virginia Beach. Most of the 
thinly populated areas lie in 
the central part of the state. 


Persons per 
sq. mi. 


More than 250 


100 to 250 | 40 to 100 


50to100| | 20to 40 


WORLD BOOK map, 
based an U.S. Census Bureau data 


Persons per 
km? 


More than 100 





People 


academies were founded in Virginia. In 1810, the Gener- 
al Assembly created a literary fund in order to help poor 
children receive an education. 

Virginia’s statewide public school system began in 
1870. Today, the state board of education supervises Vir- 
ginia’s public school system. The board's nine members 
are appointed by the governor, subject to the approval 
of the legislature. The board elects one of its members 
to serve a two-year term as president. 

The state Department of Education administers the 
public school system of Virginia, carrying out state laws 
and board of education regulations. The Department of 
Education is headed by the superintendent of public in- 
struction. This official is appointed by the governor, sub- 
ject to the approval of the legislature. The superintend- 
ent serves during the governor's term of office. 

A state law requires children from age 5 through 17 to 
attend school. For the number of students and teachers 
in Virginia, see Education (table). 

The College of William and Mary, founded in Wil- 
liamsburg in 1693, is the second oldest institution of 
higher learning in the United States. Harvard University 
is the oldest. Phi Beta Kappa, the honorary scholastic so- 
ciety, was founded at William and Mary in 1776 (see Phi 
Beta Kappa). 

Libraries and museums. Virginia's first public library 
was established in Alexandria in 1794. Today public li- 
braries serve Virginia's cities, towns, and counties. The 
Library of Virginia in Richmond, founded in 1823, hous- 
es state and local government records and a special col- 
lection of works by Virginian authors. 


Fox hunting is a sport that 
was brought to the colony of 
Virginia by English settlers. 
Many Virginians are of Eng- 
lish ancestry. 





Robert Llewellyn 
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The Museum and White House of the Confederacy, 
which includes Jefferson Davis's Richmond home, has a 
large collection of items relating to the Confederacy and 
the South of the 1800's. The Virginia Historical Society in 
Richmond maintains a library and museum that cover 
four centuries of Virginia history. 

The Virginia Museum of Fine Arts in Richmond owns 
many valuable works of art. The Valentine Museum in 
Richmond has exhibits on urban and social history. Also 


in Richmond, the Science Museum of Virginia has many 
exhibits that emphasize visitor participation. The Edgar 
Allan Poe Museum in Richmond has exhibits connected 
with the years the poet spent in that city. The Mariners’ 
Museum in Newport News displays models and paint- 
ings of ships, and other items that show the develop- 
ment of the shipping industry. The Virginia Museum of 
Natural History in Martinsville has exhibits and educa- 
tional programs. 


Universities and colleges 


This table lists the universities and colleges in Virginia that grant bachelor's or advanced degrees and are accredited by the Southern As- 
sociation of Colleges and Schools. 


Name Mailing Name Mailing Name Mailing 
address address address 
Argosy University Arlington Hampton University Hampton Shenandoah University Winchester 
Averett University Danville Hollins University Roanoke Sweet Briar College Sweet Briar 
Bluefield College Bluefield James Madison University Harrisonburg Textile Technology, 
Bridgewater College Bridgewater johnson & Wales University Norfolk Institute of — Charlottesville 
Christendom College Front Royal Liberty University Lynchburg Union Theological Seminary 
Christopher Newport Longwood College Farmville and Presbyterian Schoo! 
University Newport News Lynchburg College Lynchburg of Christian Education Richmond — 
College at Wise, University Marine Corps University Quantico Virginia, University of Charlottesville 
of Virginia's Wise Mary Baldwin College Staunton Virginia Commonwealth : 
Community Hospital of Mary Washington College Fredericksburg Univers Richmond 
Roanoke Valley College of Marymount University Arlington Virginia Intermont College Bristol 
Health Sciences Roanoke Norfolk State University Norfolk Virginia Military Institute Lexington 
Eastern Mennonite Old Dominion University Norfolk Virginia Polytechnic Institute 
University Harrisonburg Radford University Radford and State University Blacksburg 
Eastern Virginia Medical Randolph-Macon College Ashland Virginia State University Petersbur 
School Norfolk Randolph-Macon Woman's Virginia Union University Richmon 
Emory & Henry College Emory College Lynchburg Virginia Wesleyan College Norfolk 
Ferrum College Ferrum lat University Virginia Beach = Washington and Lee 
George Mason University Fairfax Richmond, University of Richmond ste Lexington 
Hampden-Sydney College Hampden- Roanoke College Salem William and Mary, College of — Williamsburg 
Sydney St. Paul's College Lawrenceville 





Van Bucher, Photo Researchers 


The Virginia Museum of Fine Arts in Richmond is the nation’s 
oldest state-supported art museum. Visitors may relax in the mu- 
seum’s beautiful sculpture garden, shown here. 
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College of William and Mary 


The College of William and Mary, founded in Williamsburg in 
1693, is the nation’s second oldest institution of higher learning. 





Van Bucher, Photo Researchers 


The Museum of the Confederacy has more than 16,000 relics 
of the American Civil War. The museum is located in the original 
Richmond home of Confederacy President Jefferson Davis. 
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Virginia is known for its stately old homes and other 
historic sites. The most popular homes include George 
Washington's Mount Vernon near Alexandria, and 
Thomas Jefferson's Monticello near Charlottesville. 
Williamsburg, Virginia's second colonial capital, has 
been restored to look as it did in the 1700's. See Monti- 
cello; Mount Vernon; Williamsburg. 

Many visitors drive along the crest of the Blue Ridge 
Mountains. They travel on the Skyline Drive in the north, 
and on the Blue Ridge Parkway in the south. In spring, 
azaleas, dogwoods, and laurels bloom on the mountain 
slopes. In autumn, the leaves of hardwood trees and 
shrubs turn bright red, orange, and yellow. 





Places to visit 


Visitors guide 


The Atlantic Ocean, Chesapeake Bay, and tidal rivers 
offer boating activities, fishing, and beach sports. Vir- 
ginia Beach is an especially popular ocean resort. Vir- 
ginia’s mountains offer hiking, camping, and hunting. 
Virginia has many resort and public golf courses. 

Many of Virginia's most beautiful homes and gardens 
are open to the public during Historic Garden Week. 
This event takes place late in April. Another popular 
event is Pony Penning on Chincoteague Island, held on 
the last Wednesday and Thursday in July. The wild 
ponies live on nearby Assateague Island. But at Pony 
Penning time they are driven across the shallow channel 
to Chincoteague, where some of them are auctioned off. 


Mount Vernon, George 
Washington's home 


Rick Buettner, Bruce Coleman Inc. 





Following are brief descriptions of some of Virginia's many 
interesting places to visit 


Churches. Bruton Parish Church (built from 1712 to 1715) in 
Williamsburg is one of the nation’s oldest Episcopal churches. 
George Washington worshiped at Christ Church (1767-1773) in 
Alexandria. The Second Virginia Convention met in 1775 at St 
John’s Church (1739-1741) in Richmond. There, Patrick Henry 
gave his famous call for liberty. St. Luke’s Church (1682) near 
Smithfield is an excellent example of Gothic architecture in 
the United States. St. Paul’s Church (1739) in Norfolk was the 
city's only building to survive a British bombardment during 
the Revolutionary War. Robert E. Lee and Jefferson Davis wor- 
shiped in Richmond's St. Paul's Episcopal Church (1845), the 
“Church of the Confederacy.” 


Family entertainment centers. Paramount's Kings Dominion, 
near Richmond, has roller coasters and other rides. Busch 
Gardens, near Williamsburg, has rides, plus areas that reflect 
the culture of England, France, Germany, and Italy. 


Homes. Berkeley (1726), near Richmond, was the birthplace of 
President William Henry Harrison. Carter's Grove (1750-1755) 
is among the most beautiful of the old plantations along the 
James River. Gunston Hall (1755), near Lorton, was the home 
of George Mason, the author of the Virginia Declaration of 
Rights. The John Marshall House (about 1790) in Richmond 
was long the home of the great chief justice of the United 
States. Stratford Hall (about 1730), near Montross, was the 
birthplace of Robert E. Lee. 


Jamestown Settlement, on the james River, has reproductions 
of the three ships that brought the first permanent English set- 
tlers to America in 1607. Nearby at jamestown Island stands 
Old Church Tower, the ruined tower of a brick church from 
the settlement of the 1600's. 


Natural Bridge is a landmark south of Lexington. Water carved 


away softer rock and left the hard rock that forms the bridge. 


Natural Chimneys are seven rock towers. They rise over 100 
feet (30 meters) near Mount Solon. 


Natural Tunnel, near Gate City, is a giant passageway cut 
through the Purchase Ridge by the waters of Stock Creek A 
railroad runs through it, and it has a path for visitors. 


National parks, monuments, and forests. The National Park 
Service administers a number of areas in Virginia. Shenan- 
doah National Park in the Blue Ridge Mountains, George 
Washington Birthplace National Monument in Westmoreland 
County, and Booker T. Washington National Monument near 
Roanoke are described under their own names in World 
Book Virginia has three national historical parks. These parks 
are (1) Appomattox Court House, which includes McLean 
House, site of the agreement on the terms of surrender in the 
American Civil War; (2) Colonial, which includes Yorktown 
and most of Jamestown Island; and (3) Cumberland Gap, 
which extends into Kentucky and Tennessee. See National 
Park System (table). 

Manassas National Battlefield Park is the site of the Battles 
of Manassas, or Bull Run. Other historic sites include Rich- 
mond National Battlefield Park; Petersburg National Battle- 
field; and the Fredericksburg and Spotsylvania County Battle- 
fields Memorial. 

George Washington National Forest and Jefferson National 
Forest occupy a long stretch of land in western and northern 
Virginia. Small parts of these national forests extend into West 
Virginia and Kentucky. 


State forests and parks. Virginia has 6 state forests, 28 state 
parks, an interstate park, and several other historical, natural, 
and recreational areas. For more information on Virginia's 
state forests and parks, write to Virginia Department of Con- 
servation and Recreation, 203 Governor Street, Suite 302, 
Richmond, VA 23219. 
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Michael Ventura. Bruce Coleman Inc. Colonial National Histoncal Park 


Pony Penning on Chincoteague Island Old Church Tower at Jamestown Island 
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Photri Van Bucher, Photo Researchers 
Natural Bridge near Lexington St. John’s Church in Richmond 
Annual events 
a=" " Halen aoa aries * » af ted Ay Re ae L» Eee af ed 
January-June July-December 
Highland County Maple Sugar Festival in Monterey (March); Scottish Games and Gathering of the Clans in Alexandria (July); 
Garden Symposium in Williamsburg (late March or early The Big Gig in Richmond (July); Highlands Arts and Crafts Fes 
April); International Azalea Festival in Norfolk (late April); Vir- tival in Abingdon {first two weeks in August); Old Fiddlers 
ginia Gold Cup in The Plains (early May); Shenandoah Apple Convention in Galax (August); Olde Towne Ghost Walk in 
Blossom Festival in Winchester (early May); Harborfest in Nor- Portsmouth (late October); The Grand Illumination in Colonial 
folk (early June); Boardwalk Art Show in Virginia Beach (late Williamsburg (early December). 


June); Hampton Jazz Festival (late June). 
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Land regions. Virginia has five main land regions: (1) 
the Appalachian Plateau, (2) the Ridge and Valley Region, 
(3) the Blue Ridge, (4) the Piedmont Plateau, and (5) the 
Atlantic Coastal Plain. 

The Appalachian Plateau is a rugged region in the 
southwestern part of the state. It has an average eleva- 
tion of 2,000 feet (610 meters). Many streams flow west 
through the region. In some places, they have cut deep 
gorges. The plateau is covered with forests and has 
valuable coal fields. 

The Ridge and Valley Region consists of a series of 
parallel mountain ridges that extend northeast and 
southwest along most of the state’s western border. The 
Great Valley, or Valley of Virginia, lies in the eastern part 
of this region. The Great Valley is a series of separate riv- 
er valleys. The largest is the Shenandoah Valley in the 
north. A prominent mountain ridge, the Massanutten, 
divides the Shenandoah Valley into two parts for much 
of its length. The Ridge and Valley Region has many 
caves and other formations created by the action of wa- 
ter on limestone. 

The Blue Ridge borders the Ridge and Valley Region 
on the east. This outstanding feature of Virginia is the 
main eastern range of the Appalachian Mountain Sys- 
tem. Northeast of Roanoke, the ridge is narrow and rises 
sharply from the lower land east and west of it South of 
Roanoke, the Blue Ridge broadens into a plateau with 
mountain peaks, valleys, and deep ravines. The highest 





Gene Ahrens, Shostai 


The Shenandoah Valley lies in the Ridge and Valley Region of northern 
and western Virginia. The region has parallel mountain ridges that extend 


southwest and northeast, separated by river valleys. 


APPALACHIAN 
PLATEAU 


Land and climate 


peaks in Virginia—Mount Rogers (5,729 feet, or 1,746 
meters) and Whitetop Mountain (5,520 feet, or 1,682 me- 
ters)—are in the southern part of the Blue Ridge. 

The Piedmont Plateau, in central Virginia, is the state’s 
largest land region. It is an elevated, gently rolling plain, 
about 40 miles (64 kilometers) wide in the northeast and 
widening to about 140 miles (225 kilometers) at the 
North Carolina border. The Piedmont Plateau has an av- 
erage elevation of 800 to 900 feet (240 to 270 meters) in 
the west. It slopes gradually to an average elevation of 
200 to 300 feet (61 to 91 meters) in the east. Many rivers 
and streams flow southeast across the Piedmont Plateau. 
They break into low waterfalls at the eastern edge of the 
region, known as the fa// line (see Fall line). 

The Atlantic Coastal Plain is a \owland region about 
100 miles (160 kilometers) wide that extends north and 
south along the Atlantic Ocean. It is often called the 
Tidewater, because tidal water flows up its bays, inlets, 
and rivers. Chesapeake Bay divides the region into a 
western mainland section and a peninsula called the 
Eastern Shore. The region has salt marshes and swamps. 
The largest is Great Dismal Swamp, in the southeastern 
part of the state. 

Coastline. Virginia has a general coastline of 112 
miles (180 kilometers). The tidal shoreline (including 
small bays and inlets) is 3,315 miles (5,335 kilometers). 
Sand bars and islands along the coast have created sev- 
eral lagoons. A long, sandy beach stretches south from 


Land regions of Virginia 
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the Norfolk area. Ocean waves have eroded (worn away) 
much of the shoreline. 

Rivers and lakes. Several rivers flow from the west- 
ern mountains and the Piedmont Plateau into Chesa- 
peake Bay. These rivers include the Rappahannock, 
James, and York. They divide the Tidewater area into a 


Average monthly weather 


Norfolk | Roanoke 
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Temperatures =| Days of | 
F 1 rain or F 
‘High Low High Low 


Temperatures 
c 


e 


High LowHigh Low snow 


10 1] 47 1] 
11 ay 1] 
15 12 ; ) 12 


10 | 6 | 10 
eo 7 


i wee 
12 1 ov 
12 11 
1 
8 
10 
9 





Average January temperatures 


Virginia has mild winters. The Tidewater area along the Atlantic 
Coast has the mildest temperatures. The mountainous Blue 
Ridge area to the west generally has the coldest winters. 
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The Rappahannock River 
flows through northern Vir- 
ginia from the western moun- 
tains into Chesapeake Bay. 
Several rivers in the state flow 
southeast into the bay, divid- 
ing the Atlantic Coastal Plain 
into a series of peninsulas. 


Robert Llewellyn 


series of peninsulas. The Potomac River forms Virginia's 
northeastern border. It is an important transportation 
route between Alexandria and Chesapeake Bay. The 
Shenandoah River flows north through the Great Valley 
and empties into the Potomac. 

The Roanoke River flows southeast across the Pied- 
mont Plateau into North Carolina. The New River begins 
in North Carolina and flows north and west through 
southwestern Virginia into West Virginia. Several rivers 
in the southwestern corner of the state, including the 


Average yearly precipitation 
Precipitation is lightest along the northern border of Virginia. 


The state receives its heaviest precipitation in the Tidewater re- 
gion and in the southwestern corner. 


Inches Centimeters 
More thon 48 More thon 122 
44 to 48 112 t0 122 


40 to 44 | “a 102 to 112 


Less thon 40 i Less thon 102 





Average July temperatures 


Virginia is warm with little variation in temperature during the 
summertime. The eastern portion of the state generally is a few 
degrees warmer than the higher elevations in the interior. 


Degrees 
Celsius 


Above 26 
76 to 78 24 0 26 
74 to 76 23 10 24 

Below 74 ia iz Below 23 


Degrees 
Fahrenheit 


Above 78 
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Clinch, Holston, and Powell, flow southwest toward the 
Tennessee Valley. 

Virginia has two natural lakes—Lake Drummond 
(3,200 acres, or 1,290 hectares), which lies in Great Dis- 
mal Swamp, and small Mountain Lake, which lies near 
the top of Salt Pond Mountain in southwestern Virginia. 
Many artificial lakes have been formed by damming 
rivers for hydroelectric power, recreation, or other pur- 
poses. The largest of these is Kerr Reservoir on the Vir- 
ginia-North Carolina border. About 36,140 acres (14,625 
hectares) of this lake are in Virginia. 

Plant and animal life. Forests cover more than 60 
percent of Virginia. Common trees include ashes, 
beeches, birches, black tupelos, hemlocks, hickories, lo- 
custs, maples, red cedars, sweet gums, and tulip trees. 
Red spruces can be found on the highest peaks. Flower- 
ing dogwood, the state flower, blooms in early spring. 
Wild azaleas, mountain laurels, redbuds, rhododen- 
drons, and other flowering plants grow in mountain ar- 
eas. Wildflowers include bloodroots, mayapples, violets, 
and Virginia bluebells. 

Deer roam the wooded areas. Black bears and wild- 
cats live in the mountains and in Great Dismal Swamp. 
Small animals include foxes, muskrats, opossums, rab- 
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bits, and raccoons. Ducks, geese, quails, ruffed grouse, 
and turkeys live in the state. Freshwater fishes include 
alewife, bass, carp, perch, pickerel, pike, and trout. 
Drum, flounder, mackerel, menhaden, and shad swim in 
the Atlantic Ocean, in Chesapeake Bay, and in Virginia's 
many inlets. Clams, crabs, oysters, and scallops live in 
Chesapeake Bay and in shallow coastal waters. 

Climate. The climate of Virginia is mild. Tempera- 
tures vary from east to west as the elevation of the land 
and the distance from the ocean increase. In January, 
temperatures average 41 °F (5 °C) in the Tidewater area, 
and about 32 °F (0 °C) in parts of the Blue Ridge. July tem- 
peratures average 78 °F (26 °C) in the Tidewater and 
about 68 °F (20 °C) in the mountains. The state's highest 
temperature, 110 °F (43 °C), occurred at Columbia on July 
5, 1900, and at Balcony Falls, near Glasgow, on July 15, 
1954. The record low, —30 °F (—34 °C), occurred at 
Mountain Lake Biological Station on Jan. 22, 1985. 

Virginia's precipitation is lightest in the Shenandoah 
and New River valleys, where it averages about 36 inch- 
es (91 centimeters) a year. In the south, it averages about 
44 inches (112 centimeters). Snowfall ranges from 5 to 10 
inches (13 to 25 centimeters) in the Tidewater to 25 to 30 
inches (64 to 76 centimeters) in the western mountains. 


Economy 


Throughout its early history, Virginia had an agricul- 
tural economy based on tobacco and other plantation 
crops. Government activities and manufacturing indus- 
tries grew rapidly after about 1940. Today, service indus- 
tries, taken together, account for the largest portion of 
Virginia's gross state product—the total value of all 
goods and services produced in a state in a year. Many 
federal government agencies operate in northern Vir- 
ginia, near Washington, D.C. Virginia also benefits from 
military bases in the state. 

Virginia's location near the highly populated North- 
east and the rapidly growing Southeast is favorable for 
manufacturing and trade. Plentiful natural resources, 
good transportation by land and water, and a growing 
population also favor these industries. Virginia's historic 
sites, beaches, and other attractions draw millions of 
tourists who spend about $11 billion there each year. 

Natural resources of Virginia include varied soils 
and many mineral deposits. 

Soil. Most of the western, mountainous part of Vir- 
ginia has shallow, rocky soils. The valley soils are stony 
and not very fertile, except in parts of the Shenandoah 
Valley and other areas where the soil contains much 
lime. Soils are stony and shallow in the northern part of 
the Blue Ridge but deeper and darker in the southwest. 
Piedmont soils are generally light in color and have a 
loamy texture. Most soils in the Atlantic Coastal Plain are 
sandier than those in other parts of Virginia. The sandy 
soils are generally deep and easily cultivated. 

Minerals. Coal is Virginia's most important mined re- 
source. Most of the coal is in the southwestern part of 
the state. Bituminous (soft) coal makes up most of these 
reserves. The famous Pocahontas coal of Buchanan and 
Tazewell counties is among the bituminous deposits. 
Virginia has deposits of anthracite (hard coal) in Mont- 
gomery and Pulaski counties. 


Virginia stones include basalt, dolostone, gneiss, 
granite, limestone, marble, sandstone, shale, slate, and 
soapstone. Most of the limestone is found in the Ridge 
and Valley Region. The Atlantic Coastal Plain has large 
deposits of clay and sand and gravel. Some manganese 
and iron ore occur in mountainous areas. Other mined 
products include kyanite, natural gas, petroleum, and 
vermiculite. 

Service industries account for the largest part of Vir- 
ginia’s gross state product. Service industries are con- 
centrated in the state's largest cities. 


Production and workers by economic activities 
Employed workers 


Percent 

of GSP’ Number Percent 
Economic activities produced ofpeople of total 
Community, business, 

& personal services Ze 1,295,500 31 
Government 18 779,000 18 
Finance, insurance, 

& real estate 18 297,000 F/ 
Wholesale & retail trade 14 842,700 20 
Manufacturing 14 419,500 10 
Transportation, communi- 

cation, & utilities 9 197,100 5 
Construction 4 259,400 6 
Agriculture 1 105,600 3 
Mining t 12,800 i 
Total 100 4,208,600 100 


"GSP = gross state product, the total value of goods and services produced in a year 
tLess than one-half of | percent. 

Figures are for 1998. 

Sources: World Book estimates hased on data fram U.S. Bureau of Econonne Analysis and 
U.S. Bureau of Lahor Statistics. 
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Community, business, and personal services lead all 
other industries in Virginia in terms of the gross state 
product. This industry group also employs more people 
than any other industry group in the state. Community, 
business, and personal services consist of a variety of 
economic activities, including private health care, hotels 
and motels, computer programming and engineering 
companies, and repair shops. Much of the growth in 
this service industry comes from the state's technology 
sector. Computer programmers, consultants, engineers, 
and researchers receive much business from federal 
government agencies. America Online, the world’s 
largest Internet service provider, is based in Dulles. 

Ranking next among the service industries of Virginia 
are (1) government and (2) finance, insurance, and real 
estate. Each of these two industries contributes an equal 
portion of the gross state product. Government services 
include the operation of public schools, public hospi- 
tals, and military bases. Federal government agencies 
have many offices located in northeastern Virginia. The 
Pentagon is located in Arlington, and the headquarters 
of the Central Intelligence Agency is located near 
McLean. The state's military bases include the Norfolk 
Naval Base and Marine Corps Base Quantico. Most state 
government offices are located in Richmond. 

Real estate is the most important part of the finance, 
insurance, and real estate industry. The rapid growth in 
Virginia's population has resulted in the construction of 
many homes, shopping centers, and other properties. 
Falls Church and Richmond are the leading banking 
centers in the state. First Virginia is the state's largest 
banking company. 

Ranking next among Virginia's service industries is 
wholesale and retail trade. Wholesale trade consists of 
buying goods from producers and selling them to other 
businesses. The wholesale trade of coal, farm products, 
and groceries is important in Virginia. Retail trade in- 
volves selling goods directly to consumers. Major types 
of retail businesses include automobile dealerships, de- 
partment stores, and food stores. Several] large retail 
companies have their tele 


larketing or mail-order oper- 
ations based in Virginia. 


Tobacco is Virginia’s most 
valuable crop. Products made 
from tobacco rank as the 
state's most valuable type of 
manufactured product. The 
workers shown here are 
stringing tobacco leaves for 
curing. 
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Transportation, communication, and utilities rank fifth. 
Two of the nation’s largest railroad companies, CSX and 
Norfolk Southern, are headquartered in Virginia. So is a 
major airline holding company, USAir. Telephone com- 
panies are the most important part of the communica- 
tions sector. Dominion Virginia Power is the state’s 
biggest utility. More information about transportation 
and communication can be found later in this section. 

Manufacturing. Goods manufactured in Virginia 
have a value added by manufacture of about $46 billion 
yearly. This figure represents the increase in value of 
raw materials after they become finished products. 

Beverage and tobacco products are Virginia's leading 
type of manufactured products in terms of value added 
by manufacture. Tobacco products are the most valu- 
able part of this sector by far. Most of the state's tobacco 
industry income comes from cigarette factories in Rich- 
mond. Soft drinks and beer are made in several parts of 
the state. 

Chemicals rank second among goods manufactured 
in Virginia. Synthetic fibers are the leading chemical 
product. They are made in Hopewell and Waynesboro, 
and in Chesterfield and Giles counties. Altavista, Elkton, 
Petersburg, and Richmond have plants that make phar- 
maceuticals. 

Transportation equipment ranks third in terms of val- 
ue added by manufacture. The industry's chief products 
are boats and ships, motor vehicle parts, and trucks. 
Newport News Shipbuilding is one of the world’s 
largest privately owned shipbuilding yards. Norfolk and 
Portsmouth also have shipbuilding and repair yards. 

Food processing ranks fourth. Virginia's chief food 
products include baked goods and meat products. 
Smithfield is famous for hams. Richmond, the Eastern 
Shore, and the Shenandoah Valley have large poultry 
processing plants. Baked goods are produced in many 
parts of the state. Candy and frozen fruits and vegetables 
also rank among Virginia’s leading food products. 

Virginia's other manufactured products include rub- 
ber and plastics products, paper products, printed ma- 
terials, and computer and electronic equipment. Tires 
are manufactured in the Danville and Roanoke areas. 
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Economy of Virginia 


This map shows the economic uses of land in Virginia and where the state's leading farm and 
mineral products are produced. Major manufacturing centers, which are located in the state's 
urban areas, are shown in red. 
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Many paper products are made in the Richmond area. Other main livestock products include milk and turkeys. 
Valuable printed materials include newspapers, busi- Rockingham County in northwestern Virginia is a lead- 
ness forms, and books. Communications equipment and __ ing producer of broilers, turkeys, and milk. Virginia 
surveillance and guidance instruments are the leading ranks among the leading states in raising turkeys. Farm- 
types of computer and electronic equipment produced ers also raise hogs, mainly in eastern Virginia. 
in the state. Tobacco, once the basis of Virginia’s economy, re- 
Agriculture. Virginia has about 49,000 farms. Farm- mains the state's most valuable cash crop. Farmers grow 
land covers about a third of the state's land area. tobacco on only a small part of Virginia’s cropland. Most 
Livestock and livestock products provide most of Vir- of it is grown in the Piedmont region south of the James 
ginia’s farm income. Broilers (chickens from 5 to 12 River and in the far western part of the state. Other lead- 
weeks old) are the state’s most valuable farm product. ing field crops in Virginia are corn and soybeans. 
Beef cattle rank next among Virginia's farm products. Most commercial production of vegetables takes 
Most beef cattle are in the western part of the state. place near Chesapeake Bay. Virginia's leading vegetable 


crops include potatoes, sweet potatoes, and tomatoes. 
— The state has large apple orchards. More than half the 
_ trees are located in the Shenandoah Valley. 

Mining. Coal is Virginia's chief mined product. Most 
of it comes from Buchanan, Dickenson, and Wise coun- 
ties in the southwestern part of the state. Most of Vir- 
ginia’s mines are underground and produce bituminous 
coal. 

Among Virginia's other mined products, crushed 
stone is the most important. Virginia also mines sand 
and gravel, cement, lime, kyanite, and clay. 

Fishing industry. Virginia's yearly fish catch is worth 
over $100 million. Virginia is a leading state in crab and 
oyster production. Other important fish catches include 
Atlantic croaker, summer flounder, striped bass, and 
spot. The Hampton Roads area is the state’s leading fish- 
ing port. 

Electric power. Plants that burn coal supply about 
half of the electric power generated in Virginia. Nuclear 
power plants provide more than 40 percent. Most of the 
remaining electric power comes from plants that burn 
petroleum or natural gas. A small amount of the state's 
power comes from hydroelectric plants. 

Transportation. Virginia has more than 69,000 miles 
(111,000 kilometers) of roads and highways. Long 


Tim Wright, Focus/Virginia 


A huge shipyard in Newport News has built more than 700 ves- 
sels. The city is one of the largest shipbuilding centers in the bridges cross the Tidewater rivers. The Chesapeake Bay 


United States. Bridge Tunnel, 18 miles (29 kilometers) long, connects 
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the mainland with the Eastern Shore. Ferries provide 
transportation across some bay inlets. 

The first Virginia railroad began operating in 1831. 
The wooden track, 13 miles (21 kilometers) long, linked 
the coal mines of Chesterfield County with Richmond. 
Today, 11 rail lines provide freight service in the state. 
Passenger trains serve several cities. 

Ronald Reagan Washington National Airport, Vir- 
ginia’s busiest airport, is near Alexandria. Washington 
Dulles International Airport, one of the nation’s largest 
in area, is in Herndon. Other major airports in Virginia 
are at Norfolk and Richmond. 

Large ships can travel on Chesapeake Bay and some 
distance up the James and Potomac rivers. Hampton 
Roads, at the junction of the James, Nansemond, and 
Elizabeth rivers, is an important harbor area. Norfolk, on 
Hampton Roads, is one of the leading ports in the 
United States. Other ports include Newport News on 


Hampton Roads, Alexandria on the Potomac, and Hope- 
well and Richmond on the James. The Dismal Swamp 
Canal and the Albemarle and Chesapeake Canal form 
part of the Atlantic Intracoastal Waterway (see Atlantic 
Intracoastal Waterway). 

Communication. In 1736, William Parks, Virginia's 
public printer, founded the Virginia Gazette, the first 
newspaper in the colony. Today, the Richmond Times- 
Dispatch and The Virginian-Pilot of Norfolk are among 
the most widely read dailies in the state. USA Today, a 
national newspaper, is based in Arlington. Publishers in 
Virginia produce about 200 newspapers, about 35 of 
which are dailies, and more than 400 magazines. 

Virginia's first commercial radio station, WTAR, began 
in Norfolk in 1923. The state’s first television station, 
WTVR, started in Richmond in 1948. Virginia has about 
270 radio stations and 35 television stations. Cable TV 
systems and Internet providers serve most communities. 


Government 


Constitution of Virginia became effective in 1971. 
The state had five earlier constitutions, which went into 
effect in 1776, 1830, 1851, 1869, and 1902. 

Constitutional amendments may be proposed in ei- 
ther house of the state legislature. To become law, the 
proposed amendments must be approved by a majority 
of both houses in two successive sessions. Then they 
must be approved by a majority of people who vote on 
the issue. The Constitution may also be amended by a 
constitutional convention. Such a convention is called by 
a majority of the legislature with the approval of a ma- 
jority of Virginia's voters. 

Executive. The governor of Virginia is elected to a 
four-year term and cannot serve two terms in a row. The 
lieutenant governor also is elected to a four-year term. 
The governor appoints almost all the top state officials, 
including the secretary of the commonwealth, adjutant 
general, treasurer, and comptroller. The people of Vir- 
ginia elect the attorney general to a four-year term. The 
legislature elects the auditor, who also serves a four- 
year term. 

Legislature of Virginia is called the General Assem- 
bly. It is the oldest representative legislature in America. 
It traces its history 10 the House of Burgesses, formed in 
1619 (see House of Burgesses). 

The General Assembly consists of a 40-member Sen- 
ate and a 100-member House of Delegates. The Senate 
and the House of Delegates are apportioned into single- 
member districts. Voters in each senatorial district elect 
one senator, and voters in each delegate district elect 
one delegate. Senators serve four-year terms, and dele- 
gates serve two-year terms. 

The General Assembly holds regular sessions every 
year. Sessions begin on the second Wednesday in Janu- 
ary. They last up to 60 days in even-numbered years and 
up to 30 days in odd-numbered years. The General As- 
sembly may extend a session by up to 30 days. The gov- 
ernor may Call special sessions. 

By law, the legislature must reapportion (redivide) it- 
self the year after each U.S. census. The redistricting is 
designed to provide equal representation based on 
population. 


Courts. The state's highest court is the Supreme 
Court of Virginia. It has seven justices, who are elected 
by the General Assembly to 12-year terms. The justice 
who has served longest becomes chief justice for the 
rest of his or her term. The next highest court is the 
Court of Appeals of Virginia. It hears criminal cases, in- 
dustrial commission cases, domestic relations cases, 
and appeals from the circuit court, the next highest 
court in Virginia. Judges on the court of appeals and the 
circuit court serve eight-year terms. Lower courts in Vir- 
ginia include juvenile and domestic relations courts and 
general district courts. The General Assembly elects the 
judges of these courts to six-year terms. 

Local government. Virginia has 95 counties. Each 
county, except Arlington, is governed by a board of su- 
pervisors. Arlington has a county board. In most coun- 
ties, voters elect other officials, including a commission- 
er of revenue, treasurer, sheriff, commonwealth’s attor- 
ney, and county clerk. The clerk has an eight-year term. 
The other county officials are elected to four-year terms. 
A few counties have a county-manager or county- 
executive government. In these Virginia counties, a 
county manager or the board of supervisors appoints 
executive officials. 

Any Virginia town with 5,000 or more people may be- 
come an independent city if the people so wish. Virginia 
has 40 independent cities. Unlike the cities of most other 
states, these 40 cities are legally separate from the coun- 
ties in which they are located. One of the first forms of 
council-manager government in a U.S. city was estab- 
lished in Staunton in 1908. Today, all Virginia cities have 
council-manager governments. Some towns in Virginia 
have council-manager governments, and the others 
have mayor-council governments. 

Revenue. Taxes account for approximately half of the 
state governments general revenue (income). Most of 
the rest comes from federal grants and charges for state 
government services. A state lottery also contributes to 
the general revenue. The largest source of state tax rev- 
enue in Virginia is a personal income tax. The state's sec- 
ond largest source of tax revenue is a general sales tax. 
Other important tax revenue sources include taxes on al- 
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The Virginia Senate meets in 
chambers in the State Capitol 
in Richmond. The 40 mem- 
bers are elected to four-year 


The state governors of Virginia 





Everett C. Johnson, StockFile 


terms. 


Party Term Party Term 
Patrick Henry None W761 799 William Smith Democratic 1864-1865 
Thomas Jefferson None 1779-1781 Francis H. Pierpont Republican 1865-1868 
William Fleming None 178] Henry H. Wells Republican 1868-1869 
Thomas Nelson, Jr. None 178] Gilbert C. Walker Republican 1869-1874 
Benjamin Harrison None 1781-1784 James L. Kemper Democratic 1874-1878 
Patrick Henry None 1784-1786 Frederick W. M. Holliday Democratic 1878-1882 
Edmund Randolph None 1786-1788 William E. Cameron R.-Rep.t 1882-1886 
Beverley Randolph None 1788-1791 Fitzhugh Lee Democratic 1886-1890 
Henry Lee Federalist 1791-1794 Philip W. McKinney Democratic 1890-1894 
Robert Brooke Dem.-Rep.” 1794-1796 Charles T. O’Ferrall Democratic 1894-1898 
James Wood Dem.-Rep. 1796-1799 James Hoge Tyler Democratic 1898-1902 
James Monroe Dem.-Rep. 1799-1802 Andrew Jackson Mon- 
John Page Dem.-Rep. 1802-1805 tague Democratic 1902-1906 
William H. Cabell Dem.-Rep. 1805-1808 Claude A. Swanson Democratic 1906-1910 
John Tyler, Sr. Dem.-Rep. 1808-1811 William Hodges Mann Democratic 1910-1914 
James Monroe Dem.-Rep. 1811 Henry Carter Stuart Democratic 1914-1918 
George William Smith Dem.-Rep. 1811 Westmoreland Davis Democratic 1918-1922 
Peyton Randolph Dem.-Rep. 1811-1812 Elbert Lee Trinkle Democratic 1922-1526 
James Barbour Dem.-Rep. 1812-1814 Harry Flood Byrd Democratic 1926-1930 
Wilson Cary Nicholas Dem.-Rep. 1814-1816 John Garland Pollard Democratic 1930-1934 
James Patton Preston Dem.-Rep. 1816-1819 George C. Peery Democratic 1934-1938 
Thomas Mann Randolph Dem.-Rep. 1819-1822 James H. Price Democratic 1938-1942 
James Pleasants Dem.-Rep. 1822-1825 Colgate W. Darden, Jr. Democratic 1942-1946 
John Tyler, Jr. Dem.-Rep. 1825-1827 William M. Tuck Democratic 1946-1950 
William Branch Giles Democratic 1827-1830 John S. Battle Democratic 1950-1954 
John Floyd Democratic 1830-1834 Thomas B. Stanley Democratic 1954-1958 
Littleton Waller Tazewell Whig 1834-1836 J. Lindsay Almond, Jr. Democratic 1958-1962 
Wyndham Robertson Whig 1836-1837 Albertis S. Harrison, Jr. Democratic 1962-1966 
David Campbell Democratic 1837-1840 Mills E. Godwin, Jr. Democratic 1966-1970 
Thomas Walker Gilmer Whig 1840-1841 A. Linwood Holton, Jr. Republican 1970-1974 
John Mercer Patton Whig 1841 Mills E. Godwin, Jr. Republican 1974-1978 
John Rutherford Whig 1841-1842 John N. Dalton Republican 1978-1982 
John Munford Gregory Whig 1842-1843 Charles S. Robb Democratic 1982-1986 
James McDowell Democratic 1843-1846 Gerald L. Baliles Democratic 1986-1990 
William Smith Democratic 1846-1849 L. Douglas Wilder Democratic 1990-1994 
John Buchanan Floyd Democratic 1849-1852 George Allen Republican 1994-1998 
Joseph Johnson Democratic 1852-1856 James S. Gilmore II Republican 1998-2002 
Henry A. Wise Democratic 1856-1860 Mark R. Warner Democratic 2002- 
John Letcher Democratic 1860-1864 


*‘Democratic-Republican 


tReadjuster-Republican 
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coholic beverages, corporate profits, insurance premi- 
ums, motor fuels, motor vehicle licenses, and public 
utilities. 

Politics. The Democratic Party controlled state poli- 
tics throughout most of Virginia's history. However, Re- 
publican Party strength increased during the last half of 
the 1900's. In 1969, A. Linwood Holton, Jr., became the 


first Republican to be elected governor of Virginia since 
1869. By the beginning of the 2000's, the Republican Par- 
ty had become the dominant party in the state. 

Until the 1950's, Virginia voted for the Democratic 
candidate in presidential elections most of the time. 
Since then, the state’s voters have usually supported the 
Republican candidate (see Electoral College Itable)). 


History 


Early days. When the first English colonists arrived in 
the Virginia region, Indian tribes of three major lan- 
guage groups lived there. The Powhatan, who were 
members of the Algonquian language group, lived in 
the coastal area. The Monacan and Manahoac, who 
spoke the Siouan language, occupied the Piedmont 
Plateau. Other Siouan tribes included the Nahyssan 
along the James River, and the Occaneechi on the 
Roanoke River. The Susquehanna near the upper Chesa- 
peake Bay, the Cherokee in the southwest, and the Not- 
toway in the southeast spoke the lroquoian language. 

The first Europeans who settled in Virginia were a 
group of Spanish Jesuits. In 1570, the group established 
a mission, perhaps on the York River. However, Indians 
wiped out the settlement a few months later. 

In 1584, Queen Elizabeth | of England gave the English 
adventurer Sir Walter Raleigh permission to establish 
colonies in America. Raleigh and others soon sent expe- 
ditions there. These expeditions failed because they did 
not have enough supplies. Historians think it was 
Raleigh who gave the name Virginia to what is now the 
Eastern United States. The name honored Elizabeth, who 
was known as the Virgin Queen. 

The Jamestown settlement. In 1606, King James | 
chartered the Virginia Company of London (later short- 
ened to Virginia Company) for colonization purposes 
(see London Company). In May 1607, colonists sent by 
the company established the first permanent English 
settiement in America, at Jamestown. The colony, led by 
Captain John Smith, survived many hardships. In 1609, 
Smith was injured and had to return to England. The fol- 
lowing winter, so many settlers died from lack of food 
that the period became known as the starving time. |n 
the spring, the discouraged colonists started to leave 
Jamestown. But they returned after they met the ships of 
Governor Thomas West, Lord De La Warr, at Hampton 
Roads. The ships brought supplies and new colonists. 
After Lord De La Warr returned to England, Thomas 
Gates and Thomas Dale served as deputy governors. 

Progress of the colony. John Rolfe, one of the 
colonists, began to raise tobacco in 1612. Rolfe im- 
proved the method of curing tobacco. Rolfe also proved 
that tobacco could be successfully exported. Tobacco 
exporting helped save the colony by giving the people a 
way to support themselves. In 1614, Rolfe married Poca- 
hontas, a daughter of Powhatan, chief of the Indian con- 
federation around Jamestown. Their marriage brought a 
period of peace between the Indians and the colonists. 

By 1619, all free colonists had been granted land of 
their own. That year, the Virginia Company made plans 
to send young women to the colony to become wives of 
the lonely settlers. Also in 1619, the first blacks were 
brought to Jamestown by Dutch traders. 


The first representative legislature in America, the 
House of Burgesses, was formed in 1619. Its first meet- 
ing was called by Governor George Yeardley, who acted 
on instructions from the Virginia Company. The House 
of Burgesses met with the governor and his council to 
make Jaws for the colony. This combined lawmaking 
body was called the General Assembly of Virginia. 

Powhatan, the friendly Indian chief, died in 1618. In 
1622, his successor, Chief Opechancanough, led an at- 
tack on the colonists. The Indians killed more than 300 
colonists. 

Royal governors and Cromwell. |In 1624, King 
James | revoked the Virginia Company's charter and 
made Virginia a royal colony. The colonists often quar- 
reled with the royal governors sent by England. Sir 
William Berkeley, who served as governor from 1642 to 
1652, had good relations with the colonists. But in 1652, 
Berkeley was forced to surrender Virginia to the rule of 
Oliver Cromwell, who had overthrown King Charles I. 

From 1652 until Charles Il became king in 1660, the 
Virginia colonists were allowed to take almost complete 
charge of their own government. In spite of the political 
freedom they enjoyed under Cromwell, most of the 
colonists remained loyal to the English royalists. Some 
English supporters of the future King Charles II, called 
Cavaliers, sought refuge in Virginia. 

In 1660, after Berkeley had been elected by the royal- 
ist Virginia assembly, Charles II reappointed him gover- 
nor. Berkeley's new term brought widespread discon- 
tent. The governor kept the same members of the House 
of Burgesses in office for 14 years. Berkeley also allowed 
a Tidewater aristocracyto rule the colony. This group in- 
cluded the heads of the wealthy eastern families. 

Westward expansion. By the mid-1600's, many small 
farmers had pushed westward to the eastern edge of 
the Piedmont Plateau. This area is known as the fa// ine. 
The interests of the western farmers differed from those 
of the Tidewater aristocracy. The westerners wanted 
protection from the Indians and fewer political and eco- 
nomic regulations. They resented the English govern- 
ments navigation acts, which greatly restricted colonial 
trade (see Navigation Acts). A group of discontented 
colonists rebelled against the government in 1676. They 
were led by Nathaniel Bacon, a young planter (see Ba- 
con's Rebellion). In 1699, the capital was moved from 
Jamestown to Williamsburg. 

By 1700, Virginia had a population of about 58,000 and 
was the largest North American colony. The growing 
population took up all the land along the tidal rivers and 
creeks. Therefore, many pioneers moved westward into 
the Piedmont Plateau, the Great Valley, and the moun- 
tains. Germans and Scotch-Irish from Pennsylvania also 
settled in the Great Valley. The westward expansion of 
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Jamestown was the first permanent English settlement 
in America. Captain John Smith and a group of English 
colonists established the settlement in May 1607. 







The Cumberland Gap, a 
natural pass in the Ap- 

palachian Mountains, was 
the “Gateway to the West” 
for early pioneers. 


Important dates in Virginia 


1607 The Virginia Company of London established the 
colony of Jamestown. 

John Rolfe helped save the colony by introducing to- 
bacco growing and exporting. 

America’s first representative legislature, the House of 
Burgesses, met in Jamestown. Dutch traders brought 
the first blacks to Jamestown. 

1624 Virginia became a royal colony. 


1676 Nathaniel Bacon led a rebellion against the govern- 
ment. 


1693 The College of William and Mary was founded. 


1775. George Washington, a Virginian, became comman- 
der in chief of the Continental Army. 

1776 Virginia declared its independence and adopted its 

first constitution, which included a declaration of 

rights. Thomas Jefferson of Virginia wrote the Decla- 

ration of Independence. 

Lord Cornwallis surrendered to George Washington 

at Yorktown in the last major battle of the Revolution- 

ary War in America. 

1788 Virginia became the 10th state on June 25. 


1789 George Washington became the first president of the 
United States. 


1781 
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James 
Madison 


Thomas 
Jefferson 


George 
Washington 


James 
Monroe 





Woodrow 
Wilson 


William Henry John 
Harrison Tyler 


Zachary 
Taylor 


Mother of Presidents is a nickname given to Virginia 
because eight U.S. presidents were born there. 





Lee surrendered to Grant at Appomattox Court House 
on April 9, 1865, ending the American Civil War. 


WORLD BOOK illustrations by Kevin Chadwick 


1792 Kentucky was formed from Virginia's westernmost 
counties. 


1801-1825 Three Virginians served as president: Thomas Jef- 
ferson (1801-1809), James Madison (1809-1817), and 
James Monroe (1817-1825). 


Nat Turner led a famous slave revolt. 


William Henry Harrison, born in Virginia, became 
president. Harrison died a month later. Vice President 
John Tyler, also a Virginian, became president. 


1849 Zachary Taylor, another Virginian, became president. 


1861-1865 Virginia seceded from the Union and became the 
major battleground of the Civil War. 


1863 West Virginia was formed from northwestern Virginia. 

1870 Virginia was readmitted to the Union. 

1912 Woodrow Wilson became the eighth Virginian to be 
elected president 

1940-1945 New industries opened during World War II. 

1969 A. Linwood Holton, Jr., became the first Republican to 
be elected Virginias governor since 1869. 

1971 Anew state constitution went into effect. 

1990-1994 L Douglas Wilder served as Virginia's governor. 
Wilder was the first African American to be elected 
governor of a U.S. state. 
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the British colonists conflicted with the interests of the 
French and led to the French and Indian War of 1754- 
1763 (see French and Indian wars). 

During the early 1770's, frequent Indian raids spread 
terror along the western frontier. In 1774, these attacks 
led to a campaign against the Indians called Lord Dun- 
more’s War, after Virginia’s governor, John Murray, Earl 
of Dunmore. A group of Virginia soldiers led by Andrew 
Lewis defeated the Shawnee Indians at Point Pleasant 
(now in West Virginia) on Oct. 10, 1774. indian attacks 
then decreased in western Virginia. 

The course toward independence. Like many other 
colonists, Virginia's leaders were disturbed by the laws 
passed by the British Parliament without the consent of 
the colonies (see Revolutionary War in America [British 
policy changes)). Although most Virginians were loyal to 
the king, they favored liberty and wanted to govern their 
own affairs. Virginia’ss leaders, including Patrick Henry 
and Thomas Jefferson, led the way in voicing the com- 
plaints of the colonists. Patrick Henry's resolutions 
helped arouse the colonists against the Stamp Act in 
1765 (see Stamp Act). 

In 1774, the British Parliament ordered the port of 
Boston closed, following the Boston Tea Party in 1773 
(see Boston Tea Party). The House of Burgesses, in sym- 
pathy with the Boston colonists, made the day of the 
port closing a day of fasting and prayer. This action an- 
gered Lord Dunmore, and he dissolved the Hause of 
Burgesses. Its members then met without official per- 
mission on Aug. 1, 1774, in Williamsburg. They called 
themselves the First Virginia Convention. The members 
elected delegates to the First Continental Congress (see 
Continental Congress). A Virginia delegate, Peyton Ran- 
dolph, was chosen president of the congress. 

At the Second Virginia Convention, on March 23, 
1775, at St. John’s Church in Richmond, Patrick Henry 
made his plea for the colonial cause. According to tradi- 
tion, his speech included the famous words, “Give me 
liberty or give me death!” 

Independence and statehood. |n 1775, the Second 
Continental Congress elected George Washington, a 


Nathaniel Bacon, right led a 
rebellion against Virginia gov- 
ernor William Berkeley, /eft, 
in 1676. Bacon, a prosperous 
planter, and other farmers in 
western Virginia wanted pro- 
tection from Indians and few- 
er economic regulations. 
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Virginian, as commander in chief of the Continental 
Army. Virginia became an independent commonwealth 
in June 1776, when it adopted its first constitution. The 
constitution included a declaration of rights written by 
Virginia statesman George Mason. This declaration was 
the first bill of rights in an American constitution. Patrick 
Henry was elected as the commonwealth’s first gover- 
nor. The capital of the commonwealth was moved from 
Williamsburg to Richmond in 1780. 

Virginia militiamen drove Lord Dunmore from the 
colony after several skirmishes in 1776. Also in 1776, the 
colony submitted to the Continental Congress a resolu- 
tion calling for American independence (see Declara- 
tion of Independence). 

During the Revolutionary War (1775-1783), a larger 
proportion of people in Virginia opposed the British 
than in any other southern colony. The Declaration of In- 
dependence was written by Thomas Jefferson, who later 
served as the states second governor. Virginia also con- 
tributed the great cavalry leader “Light-Horse Harry” Lee 
and Daniel Morgan, the hero of the battles of Freeman's 
Farm and Cowpens. In 1778 and 1779, George Rogers 
Clark won victories in the Northwest Territory. His 
forces took from the British Kaskaskia and Cahokia in 
what is now Illinois, and Vincennes in present-day Indi- 
ana. This territory had long been claimed by Virginia. in 
1781, the last major battle of the war was fought on Vir- 
ginia soil, at Yorktown. In the battle, Lord Cornwallis sur- 
rendered to George Washington. 

Until 1789, the 13 former colonies were loosely joined 
under the Articles of Confederation (see Articles of Con- 
federation). Virginia had ratified (approved) the Articles 
on July 9, 1778. In order to persuade Maryland to accept 
the Articles, Virginia promised in 1781 to give up its 
claim to the Northwest Territory. Virginia did so in 1784 
(see Northwest Territory). 

The Articles of Confederation soon proved ineffective. 
James Madison and other Virginians led in creating the 
Constitution of the United States to replace the Articles. 
Virginia ratified the Constitution on June 25, 1788, and 
became the 10th state of the Union. 














The Mother of Presidents. Virginia furnished the 
United States with four of its first five presidents— 
George Washington, Thomas Jefferson, James Madison, 
and James Monroe. Washington was elected as the first 
president in 1789. He appointed Jefferson as the first 
secretary of state and Edmund Randolph as the first at- 
torney general. In 1792, the westernmost counties of Vir- 
ginia became the state of Kentucky. 

Thomas Jefferson, James Madison, and James Mon- 
roe were often called the Virginia Dynasty. During their 
presidential terms, they strengthened the new nation 
and added new territory to it. Another Virginian, John 
Marshall, served as chief justice of the United States 
from 1801 to 1835. 

In 1830, Virginia adopted a new constitution, chiefly 
as a result of growing discontent in the western coun- 
ties. The new constitution gave the westerners more 
representation in the General Assembly. But eastern 
leaders kept control of the government. 

In 1831, Nat Turner, a black slave and preacher from 
Southampton County, led a famous slave rebellion. 
About 60 whites were killed—more than in any other 
slave revolt in United States history. After the rebellion, 
the Virginia legislature tentatively discussed the aboli- 
tion of slavery. But all measures promoting an end to 
slavery were defeated. 

In 1841, two more Virginians became president. 
William Henry Harrison and John Tyler had been born in 
the same Virginia county. Harrison died a month after 
his inauguration, and Tyler became president. During 
the Mexican War (1846-1848), Virginia furnished many of 
the chief military leaders, including Generals Winfield 
Scott and Zachary Taylor. Largely because of his military 
fame, Taylor was elected president in 1848. 

The western counties continued to press for reforms 
in government. Their demands were incorporated into 
the Constitution of 1851. This constitution gave all white 
men the right to vote. It also provided for the election of 
the governor and other officials by popular vote. Until 
that time, only landowners could vote, and the General 
Assembly had elected the governor. 

The Civil War and Reconstruction. South Carolina 
and six other Southern states withdrew from the Union 
during the winter of 1860-1861. But Virginia remained in 
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the Union. Most Virginians hoped that compromise 
could save the Union and prevent war. President Abra- 
ham Lincoln called for troops on April 15, 1861. Two 
days later, a Virginia convention voted to secede (with- 
draw) from the Union. 

Many westerners in Virginia would not agree to se- 
cede. They set up an independent government in north- 
western Virginia that stayed loyal to the Union. On June 
20, 1863, 48 counties of northwestern Virginia became 
the state of West Virginia. Two other counties joined 
them in November 1863. 

Richmond was the capital of the Confederacy from 
May 1861 to April 1865, when it surrendered to Union 
troops. Danville served briefly as the last headquarters 
of the Confederacy. Virginia's Robert E. Lee gained last- 
ing fame as the South's outstanding military leader. The 
state contributed other leading Confederate generals, 
including Stonewall Jackson, Joseph E. Johnston, John S. 
Mosby, George E. Pickett, and Jeb Stuart. 

The South won its greatest victories on Virginia battle- 
fields—the first and second battles of Bull Run (also 
called Manassas), Jackson's Valley Campaign, and the 
battles of Fredericksburg and Chancellorsville. More 
battles were fought in Virginia than in any other state. 
Union armies repeatedly tried to seize Richmond and 
the Shenandoah Valley. This fertile valley was called the 
Granary of the Confederacy. The 1862 battle between the 
Monitor and the Merrimack (which was renamed the 
Virginia by the Confederate Navy) at Hampton Roads 
was the first fight between ironclad warships. This battle 
marked a turning point in naval warfare. 

The Civil War, like the Revolutionary War, ended in 
Virginia. Lee surrendered to General Ulysses S. Grant at 
Appomattox on April 9, 1865. 

After the war, the federal government passed the Re- 
construction Act of 1867, which placed Virginia under 
army rule as Military District No. 1. This act also provid- 
ed for a state constitutional convention to draw up a 
new constitution for Virginia. The constitutional conven- 
tion, headed by Judge John C. Underwood, met in De- 
cember 1867. It was controlled by Radical Republicans, 
and nearly a fourth of its members were blacks. A con- 
stitution was adopted in 1869. It gave blacks the right to 
vote and provided for a statewide system of public 
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Richmond lay in ruins after 
the Civil War ended in 1865. 
Richmond was the Confeder- 
ate capital during most of the 
war. Warehouse fires, set 

by fleeing Confederates, 
were whipped out of control 
by strong winds and burned 
much of the city. 
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schools. Virginia was readmitted to the Union on Jan. 26, 
1870. See Reconstruction. 

A major problem facing Virginia after the war was its 
debt of about $45 million. The state became divided be- 
tween the “funders,” who wanted to pay the debt, and 
the “readjusters,” who wanted to pay only part of it. The 
Readjuster Party finally triumphed by bringing about 
passage of the Riddleberger Act of 1882. The act re- 
duced the state's share of the debt to about $21 million. 
Later court decisions assigned $14 million to West Vir- 
ginia. That state had been part of Virginia when the debt 
was acquired (see West Virginia [Civil War and state- 
hood)). After the settlement of the debt issue, the Read- 
juster Party soon dissolved. 

Progress in government and industry. Modern in- 
dustry in Virginia began during the early 1880's, when 
cigarette factories, cotton textile plants, and shipbuild- 
ing plants were built. In 1912, another man born in Vir- 
ginia, Woodrow Wilson, was elected president. Carter 
Glass of Lynchburg, then a congressman, became the 
“father” of the Federal Reserve banking system. 

During the early 1900's, many Virginians moved to 
other states in search of better job opportunities. More 
than 400,000 people left the state in the 1920’. 

Harry F. Byrd, Sr., was governor from 1926 to 1930. He 
used the recommendations of a study commission to re- 
organize the state government and make it more effi- 
cient. In 1933, Byrd was appointed to the U.S. Senate, 
where he served over 30 years. Throughout this period, 
Byrd played a leading role in Virginia politics. 

The 1930's were an important period of change in Vir- 
ginia. Federal government activities in the state during 
the Great Depression created jobs and helped stop the 
flow of population from the state. Synthetic textile indus- 
tries were established in many parts of Virginia. 

World War II (1939-1945) brought thousands of ser- 
vicemen and servicewomen to the Virginia suburbs of 
Washington, D.C, and to the Norfolk area. Many of 
these people returned to Virginia to live after the war. 
During the 1940's and 1950's, the state also attracted 
many other new residents, including federal employees 
and employees of new industries. By 1955, it had more 
urban than rural dwellers. 

School integration. Many Virginia communities built 
new schools during the 1950s. In the late 1950's, the is- 
sue of school integration became critical. 

In 1954, the Supreme Court of the United States ruled 
that compulsory segregation in public schools was un- 
constitutional. In 1956, the Virginia legislature passed 
so-called “massive resistance” laws to close any public 
school that the federal courts ordered integrated. In 
1959, federal and state courts declared these laws in- 
valid. That same year, public schools in Arlington Coun- 
ty and Norfolk became the first in Virginia to integrate. 
But Prince Edward County closed its public schools in 
1959 to avoid integration. It reopened the schools in 
1964. In the late 1960's, a series of court decisions speed- 
ed up integration in the state. 

Continued industrial growth. Industry continued to 
expand in Virginia during the 1960's. The greatest 
growth occurred in the manufacture of chemicals, cloth- 
ing, electrical equipment, furniture, and transportation 
equipment. In 1964, the General Assembly reduced cer- 
tain taxes to attract new industry. 


The $200-million Chesapeake Bay Bridge-Tunnel was 
completed in 1964. This series of bridges, tunnels, and 
causeways extends 23 miles (37 kilometers) and links the 
Norfolk area with the Eastern Shore. 

Political changes. The political life of Virginia 
changed during the 1960's. Conservative Democrats, led 
by U.S. Senator Harry F. Byrd, Sr., had long controlled 
Virginia politics. But Byrd retired in 1965, and elections 
became more competitive. In 1966, Virginia voters elect- 
ed William B. Spong, Jr., a moderate Democrat, to the 
U.S. Senate. In 1967, William F. Reid became the first 
African American elected to the state legislature since 
1891. The Republican Party also gained strength during 
the 1960's. In 1969, A. Linwood Holton, Jr., became the 
first Republican to be elected governor since 1869. In 
1970, voters approved a new State constitution, which 
took effect in 1971. 

Pollution problems. During the 1970's and 1980's, ur- 
ban settlement and the location of industries along 
Chesapeake Bay caused pollution and some damage to 
plants and wildlife. Efforts to clean the water and to pro- 
tect the threatened plants and animals were begun. 

Virginia, a leading coal-producing state, also was 
challenged by the reduced use of coal in the United 
States. This situation developed because of widespread 
concern over air pollution caused by the burning of 
coal. Scientists sought ways to reduce the pollution haz- 
ard so more coal could be used. 

Recent developments. [n 1989, Virginia's voters 
elected L. Douglas Wilder governor. Wilder became the 
first African American ever elected governor of a U.S. 
state. He served one term, from 1990 to 1994. Under Vir- 
ginia term limits, the governor may not serve two terms 
in a row. 

Virginia maintained a strong economy through the 
end of the 1900's and into the 2000’. This is largely be- 
cause the state's economy has a broad base. Manufac- 
turing, agriculture, tourism, and activities of the federal 
government all contribute much to the economy. Vir- 
ginia’s relatively strong economy has kept its unemploy- 
ment rate below the national average. 

Ted Tunnell and Susan L Woodward 
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Questions 


When and where was Virginia's first public library established? 

What was the Granary of the Confederacy? 

Where are Virginia's highest peaks? 

Why did discontent spread throughout the Virginia colony after 
King Charles Il reappointed William Berkeley governor? 

What are Virginia’s chief manufactured products? 

Why is Virginia’s General Assembly notable? 
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What Virginia college is the second oldest institution of higher 
learning in the United States? 

Why is Virginia called the Old Dominion? The Mother of Presi- 
dents? The Mother of States? 

What is Virginia's most important mineral resource? 

Why did northwestern Virginia separate from the rest of the 
state in the 1860's? 

What conditions in Virginia favor manufacturing and trade? 
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Virginia, University of, is a state-controlled coedu- 
cational school in Charlottesville, Virginia. The university 
has a college of arts and sciences; schools of architec- 
ture, commerce, education, engineering and applied 
science, law, medicine, and nursing; and graduate 
schools of arts and sciences and business administra- 
tion. Courses lead to bachelor’s, master’s, and doctor's 
degrees. The university also operates Clinch Valley Col- 
lege in Wise, Virginia. Clinch Valley grants the bache- 
lor’s degree. Thomas Jefferson founded the University of 
Virginia in 1819. See also Virginia (picture). 

Critically reviewed by the University of Virginia 
Virginia Beach (pop. 425,257) is the largest city in Vir- 
ginia. It is a resort as well as a busy urban center. Vir- 
ginia Beach lies in the southeast corner of Virginia, bor- 
dering the Atlantic Ocean and Chesapeake Bay. For the 
city’s location, see Virginia (political map). 

Virginia Beach covers 310 square miles (803 square 
kilometers). It is part of the Norfolk-Virginia Beach- 
Newport News metropolitan area, which has a popula- 
tion of 1,569,541. 

Virginia Beach is a popular resort city. It has a mild cli- 
mate and 28 miles (45 kilometers) of public beaches. In- 
lets, streams, lakes, and the ocean coast of Virginia 
Beach offer opportunities for swimming, boating, and 
fishing. More than 2 } million tourists visit the city each 
year, greatly aiding the economy. 

Virginia Beach is also a commercial center. A number 
of manufacturing, distributing, and service companies 
have headquarters in the city. The Christian Broadcast- 
ing Network is also headquartered there. Agriculture 
also contributes to the city's economy. Farmers raise 
fruits and vegetables in the rural southern part of Vir- 
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Virginia Beach Convention and Visitors Bureau 


Virginia Beach has many sandy ocean beaches. Tall, modern 
buildings stand along a beach, shown here. Both a resort and 
busy urban center, Virginia Beach is Virginia's largest city. 


ginia Beach. In addition, thousands of Virginia Beach 
residents work at one of the four military bases in the 
city or at nearby bases. 

The cultural facilities of Virginia Beach include the 
Virginia Marine Science Museum, the Virginia Beach 
Center for the Arts, and the Virginia Beach Pavilion The- 
ater. The theater is one of the facilities of the Virginia 
Beach Pavilion Convention Center. The city’s historical 
sites include Adam Thoroughgood House, built in 1680, 
and Lynnhaven House, which dates from about 1725. 

In 1607, the first permanent English settlers in Ameri- 
ca landed at Cape Henry in what is now Virginia Beach 
before establishing Jamestown nearby. Cape Henry 
Lighthouse, authorized and funded by the first Congress 
of the United States, was built on the cape in 1791. Per- 
manent settlement began in what is now Virginia Beach 
in about 1621. In the late 1800's, a small resort town be- 
gan there. It was incorporated as the town of Virginia 
Beach in 1906. The community was still a small resort of 
about 8,000 people in 1960. In 1963, the town merged 
with Princess Anne County, increasing the community's 
population to about 100,000. Rapid population increases 
were soon accompanied by the growth of businesses. 
During the 1980's, Virginia Beach became the state's 
largest city. Virginia Beach has a council-manager form 
of government. Elizabeth Thiel 
Virginia City, Nevada, is one of the most celebrated 
and best-preserved old mining towns in the West. The 
American author Mark Twain, an early resident, wrote 
about its turbulent first years in his book Roughing It 
The town lies in the Virginia Range, 23 miles (37 kilome- 
ters) southeast of Reno. For its location, see Nevada (po- 
litical map). 

Virginia City was founded in 1859, after the discovery 
of rich gold and silver deposits in nearby canyons. Its 
population may have reached 25,000 in 1876, at the peak 
of the Comstock Lode’s producing power. Today, the 





Virginia City area has only about 3,000 permanent resi- 
dents. But tens of thousands of tourists visit the town 
each week during the summer. Virginia City serves as 
the seat of Storey County. William D. Rowley 

See also Comstock Lode; Western frontier life in 
America (Frontier towns); Nevada (picture). 
Virginia creeper is a creeping and high-climbing 
woody plant. It is native to North America and grows in 
many other parts of the world. Virginia creeper is also 
called woodbine, American ivy, and five-leaved ivy. 

Virginia creeper's strong but slender tendrils (special- 
ized leaves) have long branches that end in tiny, sticky 
disks. The disks stick to surfaces on which the plant 
grows. A single tendril with five branches bearing these 
disks may hold up a weight of 10 pounds (4.5 kilograms). 

Virginia creeper looks somewhat like poison ivy. But 
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Michael P. Gadomski, Earth Scenes 
Virginia creeper adds brilliant color to its surroundings in au- 
tumn when its leaves turn flaming red. 


the leaves of Virginia creeper have five leaflets, and 
those of poison ivy have three. In autumn, Virginia 
creeper has brilliant red leaves and bunches of dark 
blue berries. Theodore R. Dudley 
Scientific classification. Virginia creeper belongs to the fam- 
ily Vitaceae. Its scientific name is Parthenocissus quinquefolia. 
See also Ivy. 
Virginia Plan. See Randolph, Edmund; Constitution 
of the United States (The compromises). 
Virginia Resolutions. See Kentucky and Virginia 
Resolutions. 
Virginium. See Francium. 
Virginius Affair was an incident in 1873 that almost 
started a war between the United States and Spain. Dur- 
ing a Cuban revolt against Spanish rule called the Ten 
Years War (1868-1878), the Spanish gunboat Tornado 
captured the ship Virginius off Jamaica. The Spanish 
claimed the ship was aiding the Cuban rebels. The Vir- 
ginius was registered in New York and flew the Ameri- 
can flag. Its captain, Joseph Fry, was an American. 
Spanish authorities in Cuba executed Fry, 36 crew- 
members, and 16 passengers. U.S. President Ulysses S. 
Grant then demanded the release of the ship and the 
surviving passengers, threatening military action. Later, 
however, an investigation showed that the Virginius was 





illegally registered, had no right to fly the American flag, 
and was owned by Cubans. Nevertheless, Spain surren- 
dered the ship and the survivors. It also made payments 
as compensation for the deaths of American and British 
citizens killed in the incident. Michael Perman 

Virgo is the sixth sign of the zodiac. Virgo, an earth 
sign, is symbolized by a virgin. Astrologers believe Vir- 
go is ruled by the planet Mercury, which was named for 
the messenger of the ancient Roman gods. 

According to astrologers, people born under the sign 
of Virgo, from August 23 to September 22, are intelli- 
gent, practical, and sensible. They like order and tidi- 
ness in all things. Virgoans are good at concentrating on 
details and tend to find fault with things that other peo- 
ple consider unimportant. They have to be careful that 
their criticism does not hurt the feelings of others. 


Signs of 

the Zodiac 
Aries 

Mar. 21- Apr. 19 
Taurus 

Apr. 20- May 20 
Gemini 

May 21-June 20 
Cancer 

June 21-July 22 
Leo 

July 23- Aug. 22 
Virgo 

Aug. 23-Sept. 22 
Libra 

Sept. 23- Oct. 22 
Scorpio 

Oct. 23- Nov. 21 
Sagittarius 

Nov. 22-Dec. 21 
Capricorn 

Dec. 22-Jan. 19 
Aquarius 

Jan. 20-Feb. 18 


Pisces 
Feb. 19 -Mar. 20 


_ Virgo—The Virgin 


Birth dates: Aug. 23-Sept. 22. 
Group: Earth. 

Characteristics: Careful, effi- 
cient, modest, orderly, practical, 
tidy. 
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Virgoans rely on reason rather than emotion, and they 
may seem unsympathetic and too proud. They are not 
natural leaders but tend to work in the background, 
where they often become powerful. Virgoans succeed 
at jobs that require them to be orderly and pay attention 
to details. They are also successful at skilled crafts. Vir- 
goans have an interest in health, which leads many into 
the medical professions. Christopher Mcintosh 

See also Astrology; Horoscope; Zodiac. 

Viroid, VY royd, is one of the smallest known agents of 
infectious disease. All known viroids are highly struc- 
tured molecules of RNA (ribonucleic acid) that cause dis- 
ease in certain plants. There are no known animal or hu- 
man viroids. 

Like viruses, viroids can reproduce only within living 
cells. But viruses typically consist of a core of a nucleic 
acid surrounded by a coat of protein (see Virus [The 
structure of a virus]). Viroids lack a protein coat. Also, vi- 
roids are at least 10 times as small as the smallest viruses. 

Scientists have identified about a dozen viroid dis- 
eases of higher plants. These diseases affect such di- 
verse crops as potatoes, citrus fruits, tomatoes, palms, 
cucumbers, hops, chrysanthemums, and avocados. 
Many of these diseases cause significant economic 
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damage. For example, a disease that later proved to be 
caused by viroids nearly destroyed the chrysanthemum 
industry in the United States in the early 1950's. 

The Swiss-born scientist Theodor O. Diener is credit- 
ed with the discovery of viroids. In 1971, Diener pub- 
lished evidence that a particle that infected potatoes dif- 
fered structurally from viruses. Diener proposed the 
term viroid to describe this submicroscopic particle. 

Robert A. Owens 
Virtual reality, also known as VA, is an artificial, 
three-dimensional environment created by a computer. 
A VR experience replaces what a person normally sees 
and hears with computer-generated images and 
sounds, making the user feel as if he or she has entered 
another place. 

In most VR systems, the user wears a head-mounted 
display (HMD), which contains two small display screens 
and stereo headphones. The HMD can be a helmet, 
goggles, or lightweight glasses. When wearing an 
HMD, the user sees a three-dimensional view, because 
the computer sends slightly different pictures to each 
eye. 

In VR systems, sensors enable the computer to track 
the user’s head and body movements. When the head is 
turned in a particular direction, the computer deter- 
mines what the user sees and hears when looking in 
that direction. VR systems also feature special gloves 
that the user wears, or handheld devices. The computer 
uses signals from this equipment to track movements of 
the hands and to generate the illusion that the user is 
touching objects. This illusion is typically provided by vi- 
sual and sound feedback given in response to the user's 
movements. But current virtual reality systems cannot 
mimic weight or resistance. A user who picks up a ball 
in a virtual environment, for example, does not feel the 
weight of the ball. In most VR systems, a wire runs from 
the headset and gloves to the computer. But some sys- 
tems transmit signals wirelessly. Some VR systems allow 
a user to walk throughout a large room. 

Along with virtual reality, the terms virtual environ- 
mentand synthetic environment are sometimes used to 
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A virtual reality system can help a user to quickly experiment 
with interior design. A head mounted display enables this user 
to see in three dimensions the room that is projected on the 
screen. Sensors in the gloves enable her to “move’ the furniture 
and other objects with the displayed hands. 
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describe room-sized devices. One such device, a CAVE 
(Cave Automatic Virtual Environment) system, projects 
images on the floor and any of three walls of a room, 
depending on the position of the user. Sometimes the 
term VRis also used to describe an interactive experi- 
ence displayed on a single screen, such as a video 
game. 

None of the current types of VR can duplicate the de- 
tail and complexity of the real world, but the illusion is 
good enough for use in various applications, particular- 
ly in training. The National Aeronautics and Space Ad- 
ministration (NASA) has used virtual reality to prepare 
astronauts and their ground crews for space shuttle mis- 
sions. VR also has applications in architecture, educa- 
tion, engineering, and medicine. 

The term virtual reality was coined by the artist and 
scientist Jaron Lanier in the late 1980's. But early re- 
search on VR began in the 1960's, most notably by the 
computer scientist lvan Sutherland. VR games first ap- 
peared in stores and arcades in the early 1990's. 

Randy Pausch 

See also Computer graphics. 

Virus is a microscopic organism that lives in a cell of 
another living thing. Although viruses are extremely 
small and simple, they are a major cause of disease. 
Some viruses infect human beings with such diseases as 
measles, influenza, and the common cold. Others infect 
animals or plants, and still others attack bacteria. Viruses 
produce disease in an organism by damaging some of 
its cells. However, viruses sometimes live in cells with- 
out harming them. 

Viruses are so primitive that many scientists consider 
them to be both living and nonliving things. By itself, a 
virus is a lifeless particle that cannot reproduce. But in- 
side a living cell, a virus becomes an active organism 
that can multiply hundreds of times. 

Viruses are shaped like rods or spheres and range in 
size from about 0.01 to 0.3 micron. A micron is 0.001 mil- 
limeter or 3=459 inch. Most viruses can be seen only with 
an electron microscope, which magnifies them by thou- 
sands of times. The largest virus is about ;4 as big as a 
bacterium of average size. 

The study of viruses began in 1898, when a Dutch 
botanist named Martinus Beijerinck realized that some- 
thing smaller than bacteria could cause disease. He 
named this particle a virus, a Latin word meaning poi- 
son. |In 1935, Wendell M. Stanley, an American biochem- 
ist, showed that viruses contain protein and can be crys- 
tallized. This research and other studies led to the devel- 
opment, in the 1950's, of vaccines for measles, poliomy- 
elitis, and other diseases. Virologists (scientists who 
study viruses) demonstrated in the early 1900's that 
viruses Can Cause cancer in animals. Late in the 1900's, 
research linked viruses to a few cancers in humans. 

The structure of a virus. Viruses, unlike other or- 
ganisms, are not made up of cells. Therefore, they lack 
some of the substances needed to live on their own. To 
obtain these substances, a virus must enter a cell of an- 
other living thing. It then can use the cell’s materials to 
live and reproduce. 

A typical virus has two basic parts, a core of a nucleic 
acid and an outer coat of protein. The core consists of 
either DNA (deoxyribonucleic acid) or RNA (ribonucleic 
acid). The DNA or RNA enables the virus to reproduce 


after it has entered a cell (see DNA; RNA). Some RNA 
viruses contain an enzyme called reverse transcriptase, 
which converts virus RNA to a DNA copy inside cells. 
Such viruses are called retroviruses. The virus that caus- 
es AIDS (acquired mmunodeficiency syndrome) is a 
retrovirus. The coat of a virus consists of individual pro- 
teins that give the virus its shape. This coat protects the 
nucleic acid and helps the DNA or RNA get inside a cell. 
Some viruses have an additional outer membrane that 
provides further protection. 

How a virus infects an organism. Most viruses re- 
produce in specific cells of certain organisms. For exam- 
ple, viruses that cause colds reproduce in cells of the 
human respiratory tract. Viruses cannot reproduce out- 
side their particular cells. They must be carried into the 
organism by air currents or some other means, and then 
transported by body fluids to the cells. 

When a virus comes into contact with a cell that it can 
enter, it attaches itself to the cell at areas called recep- 
tors. Chemicals in the receptors bind the virus to the cell 
and help bring it or its nucleic acid inside. The nucleic 
acid then takes control of the cell’s protein-making proc- 
ess. Previously, the cell made only the proteins specified 
by its own genes. The genes are the cell's hereditary 
structures, and they consist of nucleic acid. A cell that 
has been infected by a virus begins to produce the pro- 
teins that are called for by the nucleic acid of the virus. 
These proteins enable the virus to reproduce itself hun- 
dreds or thousands of times. 

As new viruses are produced, they are released from 
the cell and infect other cells. The new viruses lose their 
ability to reproduce as soon as they are released. But 
when the viruses enter another cell, they start to repro- 
duce again and thus spread infection to more cells. 

When a virus reproduces, it changes a cell's chemical 
makeup. This change usually damages or kills the cell, 
and disease results if many cells are affected. Some 
viruses change a cell only slightly because they do not 
reproduce. The DNA copy ofa retrovirus may hide in- 
side a cell on cell DNA. Such a virus may cause no im- 
mediate symptoms but might later damage the cell. 

Virus diseases in human beings include AIDS; 
chickenpox; colds; cold sores; hepatitis; influenza; mea- 
sles; mumps; poliomyelitis; rabies; rotavirus; and yellow 
fever. The nature of the disease caused by a particular 
type of virus is determined by which cells and tissues in 
the body the virus tends to invade. 

The body protects itself from viruses and other harm- 
ful substances by several methods, all of which together 
are called the immune system. For example, white blood 
cells called /vmphocytes provide protection in two ways. 
Some lymphocytes produce substances called antibod- 
ies, which cover a virus’s protein coat and prevent the 
virus from attaching itself to the receptors of a cell. 
Other lymphocytes destroy cells that have been infected 
by viruses and thus kill the viruses before they can re- 
produce. However, some viruses are able to suppress 
the functioning of the immune system and thus enable 
themselves to reproduce more easily. Such viruses in- 
clude those that cause measles, influenza, and AIDS. 

Lymphocytes do not start to produce antibodies until 
several days after a virus has entered the body. Howev- 
er, the body has additional methods of fighting virus in- 
fections. For example, the body produces a high fever 


to combat such virus diseases as influenza and measles. 
The high fever limits the ability of the viruses to repro- 
duce. To fight colds, the body forms large amounts of 
mucus in the nose and throat. The mucus traps many 
cold viruses, which are expelled from the body by 
sneezing, coughing, and blowing one’s nose. The body 
also makes protein substances called interferons that 
provide some protection against many types of viruses. 

The treatment of a virus disease consists mainly of 
controlling its symptoms. For example, physicians pre- 
scribe a drug called acetaminophen to bring down a 
high fever. In most cases, doctors cannot attack the 
cause of the disease because most drugs able to kill or 
damage a virus also damage healthy cells. The U.S. Food 
and Drug Administration has approved a few drugs—in- 
cluding zidovudine (formerly called azidothymidine and 
commonly known as AZT), adenine arabinoside (ara-A), 
and acyclovir—for limited use against certain virus dis- 
eases. Researchers have found other potential antiviral 
drugs, including interferons. But these drugs must un- 
dergo further testing before their safety and effective- 
ness are known. Until then, the best way to deal with 
viruses is immunization before a virus disease strikes. 
Immunization with vaccines causes the immune system 
to produce antibodies that will resist a virus when it en- 
ters the body. Doctors use vaccines to prevent such 
virus diseases as influenza, measles, and polio. 

A few viruses are called s/ow viruses because they re- 
produce more slowly than the others. Some researchers 
believe a slow virus causes multiple sclerosis, a disease 
of the brain and spinal cord (see Multiple sclerosis). 
Other viruses, such as the herpesviruses, can remain 
dormant in cells for years and then become reactivated 
and cause sporadic outbreaks of symptoms. Still other 
viruses, including HIV, the virus that causes AIDS, can 
cause prolonged, persistent infections in which the 
virus multiplies continuously. Some viruses have been 
linked to human cancer. For example, hepatitis B virus is 
linked to hepatoma, a type of liver cancer. Burkitt's lym- 
phoma, a cancer of the lymph tissues, may be caused by 
the Epstein-Barr virus. {n addition, some leukemias are 
caused by human retroviruses. 

Virus diseases in animals. Viruses cause hundreds 
of diseases in animals. These diseases include distem- 
per in dogs and foot-and-mouth disease in cattle. Most 
virus diseases in animals occur in certain species. But 
some of the diseases spread to other species, and a few 
of them infect human beings. For example, dogs can 
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Viruses have two basic shapes. Some, such as tobacco virus- 
es, look like rods. Others, such as polio viruses, resemble 
spheres. A bacteriophage is a virus with a tail. 


give people rabies, which destroys nerve cells. 

Certain viruses can cause cancer in animals. These 
viruses do not destroy all the cells they infect. Some of 
the infected cells have their chemical makeup altered, 
which causes them to behave abnormally. These altered 
cells reproduce in an uncontrolled manner, forming 
masses of tissue called tumors. Cancerous tumors in- 
vade and damage surrounding healthy tissue. Research- 
ers have discovered a similarity between some viruses 
that cause cancer in animals and certain viruses that in- 
fect human beings. 

Virus diseases in plants. Viruses infect all kinds of 
plants and can cause serious damage to crops. Plant 
cells have tough walls that a virus cannot penetrate. But 
insects penetrate the cell walls while feeding on a plant 
and thus enable viruses to enter. Plant viruses may infect 
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Viruses reproduce rapidly inside cells. An influenza virus multiplies almost immediately after in- 
fecting a cell, above. Such rapid reproduction by a virus can lead to disease. Newly formed viruses 
escape from a cell and infect other cells before the body can stop the process. 
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one or two leaves or an entire plant. They produce bil- Visa, VEE zuh, is an endorsement that government offi- 
lions of viruses, which are then carried to other plants cials place on a passport to show the passport is valid 
by insects or air currents. Common diseases that are (see Passport). Officials of the country a traveler is enter- 
caused by plant viruses include tobacco mosaic and ing grant the visa. The visa certifies that the traveler's 
turnip yellows mosaic. passport has been examined and approved. Immigration 
Viruses that attack bacteria are called bacterio- officers then permit the bearer to enter the country. A 
phages. The word bacteriophage means bacteria eater. government that does not want a person to enter the 
Bacteria, like plants, have tough cell walls. To penetrate country can refuse to grant that person a visa. 
these walls, most bacteriophages have a structure that Robert J. Pranger 
works like a hypodermic needle. This structure consists | Viscosity, vihs KAHS uh tee, is a measure of the resist- 
of a sphere-shaped head that contains a nucleic acid, ance of a fluid (liquid or gas) to flow. Fluids with high vis- 
and a hollow, rod-shaped tail made of protein. When a cosity, such as molasses, flow more slowly than those 
bacteriophage enters a bacterium, the tail first pene- with /ow viscosity, such as water. 
trates the cell wall. Then the nucleic acid in the head For a fluid to flow, the mobile molecules that make up 
moves through the tail and into the cell. the fluid must move past one another. Two actions op- 
How viruses are used. Virologists study viruses pose this movement, giving rise to viscosity: (1) Mole- 
chiefly to learn how they cause disease and howto con- cules collide with one another, and (2) molecules are 
trol these organisms. Scientists also use viruses for such — drawn toward one another due, for example, to attrac- 
purposes as (1) insect control, (2) cell research, and (3) tive forces between opposite electric charges that they 
development of vaccines and other drugs. Carry. 
Insect control. Certain viruses cause fatal diseases in Changes in temperature affect the viscosity of both 
insects. Virologists are seeking ways to use these vi- liquids and gases. The molecules of liquids are close to- 


ruses to kill insects that damage crops. The use of such 
viruses may someday replace insecticides, which kill in- 
sects but also may harm plants as well as other animals. 

Cell research. Viruses are such simple organisms that 
scientists can easily study them to gain more knowledge 
about life itself. Research on bacteriophages has helped 
biologists understand genes, DNA, and other basic cell 
structures. Future research may provide further knowl- 
edge of how cells function and reproduce. 

Development of vaccines and other drugs. Scientists 
produce vaccines from either dead or live viruses. 
Those used in dead-virus vaccines are killed by chemi- 
cals and injected into the body. They cause the body to 
produce antibodies and other substances that resist 
viruses. For live-virus vaccines, virologists select very 
mild forms of living viruses that stimulate the body's im- 
mune system but cause no serious harm. In addition, 
scientists can genetically engineer bacteria to produce 
interferons that fight virus infections (see Genetic engi- 
neering). This technique, called gene-splicing or recom- 
binant DNA, is also used to make new types of virus vac- 
cines and drugs. Neil R. Blacklow 

Related articles in World Book include: 


Some virus diseases 





AIDS Foot-and-mouth Mosaic disease 

Canine parvovirus disease Mumps Larry Stepanowicz, Panographics 

Chickenpox Hantavirus Pneumonia The viscosity of liquids is a measure of the degree to which 

Cold, Common Hepatitis Poliomyelitis they resist flowing. A liquid with low viscosity, /eft, flows much 

Dengue Herpesvirus Rabies faster than a liquid that has high viscosity, right 

Distemper Influenza Shingles 

Ebola virus Kawasaki disease 

eromnlialai a ie i silty ie gether. As a result, the attractive forces between the 
ncephalitis Measles Yellow fever ecm 

Epstein-Barr virus molecules are strong. When a liquid is heated, its mole- 


cules move apart, reducing the attraction between them. 


Other related articles Raising the temperature of a liquid thus decreases its 


Antiviral drug Immunization Rous, Francis viscosity 

Bacteria Interferon ; 

Dice rae Sera E In gases, however, molecules are widely separated. 
Gnotobiotics Viscosity therefore results chiefly from collisions. Heat- 


ing a gas makes its molecules move more rapidly and 
collide more often. Hot gases are thus more viscous 
than cold ones. 

A liquid may be made more viscous by dissolving 
polymers (long-chain molecules) in it. The polymers in- 


Additional resources 


Facklam, Howard and Margery. Viruses. 21st Century Bks., 1994. 
Younger readers. 
Levine, Arnold J. Viruses. W. H. Freeman, 1992. 





terfere with the movement of the liquid’s molecules past 
one another. The amount of interference increases with 
temperature. Polymers are added to motor oils to en- 
sure that the oil will not be too thin when the engine is 
hot. R. Hogg 
Viscount, VY kownt, is a title held by certain British 
noblemen. A viscount ranks below an earl and ahove a 
baron. The title was adopted from the French nobility. 
John Beaumont, an officer and deputy to an earl, was the 
first to receive it in 1440. It is usually given to men the 
ruler wishes to honor. Joel J. Rosenthal 
Vishnu, V/HSH noo, is one of the two main gods of 
Hinduism. The other is Shiva. Vishnu has a kindly nature, 
and Hindus call him the Preserver. They believe he tries 
to ensure the welfare of humanity. 

Vishnu sometimes descends from heaven to the earth 
in one of his avatars (physical forms). He does so whena 





Stone statue (A.D. 900s to 1100's) by an unknown Indian sculptor; 
the Art Institute of Chicago, Gift of Mr. and Mrs. Robert Andrew Brown 


Vishnu is an important Hindu god. Hindus believe he someday 
will descend from heaven to the earth and destroy all evil. 


catastrophe faces the universe or if humanity needs 
comfort and guidance. According to Hindu belief, 
Vishnu has already appeared in nine principal avatars. 
The two most important ones were as the Indian prince 
Rama and the god Krishna. As Rama, Vishnu was the 
hero of the Ramayana, a Hindu epic. As Krishna, Vishnu 
took part in the Bhagavad-Gita, a philosophical dialogue 
that forms part of the Mahabharata, another epic. Hin- 
dus believe that Vishnu will return to the earth someday 
to destroy all evil and begin a new Golden Age of hu- 
manity. Charles S. J. White 

See also Ramayana; Bhagavad-Gita; Gupta dynasty 
(picture); Hinduism (Divinities). 
Visigoths. See Goths. 
Vision. See Eye. 
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Vistula River, V/HS choo /uh, is an important water- 
way of east-central Europe. It carries much of the river 
traffic in Poland. The Vistula rises in the Carpathian 
Mountains in southern Poland and then takes a circular 
course northward. The river runs through the city of 
Warsaw. It empties by several branches into the Baltic 
Sea. Gdansk lies at the mouth of the Nogat, the western- 
most branch. The river's name in Polish is Wis/a (pro- 
nounced VEF swah). For location, see Poland (terrain 
map). 

Light boats sail up the river as far as Krakow. The Vis- 
tula is frozen two to three months of the year. 

Canals link the Vistula with the Oder, the Dnepr, and 
the Neman, all navigable rivers. The Vistula is 678 miles 
(1,091 kilometers) long and drains about 74,000 square 
miles (192,000 square kilometers). Janusz Bugajski 
Vital statistics are a record of the most basic human 
events, including birth, marriage, divorce, sickness, and 
death. They indicate some of the changes occurring in 
the population of a country, state or province, or local 
community. They are gathered from birth and death cer- 
tificates, marriage licenses and divorce records, disease 
reports, and other official records. Government officials 
collect reports of the individual events, tabulate and an- 
alyze them, and publish vital statistics reports. 

Using vital statistics. Business people, government 
workers, social scientists, and others use vital statistics 
for many purposes. Total numbers of births, marriages, 
divorces, illnesses of a specific type, and deaths that 
occur during a period of time are useful statistics. For 
example, the total number of deaths in the United States 
in a given year may be subtracted from the total number 
of live births to obtain the natural increase of population 
during that year. In addition, public health agencies 
study the number of cases of certain diseases to plan 
immunization and prevention campaigns. 

The rate at which events happen is often more infor- 
mative than the total number of events. A crude rate is 
the number of events happening during a period of 
time, measured in proportion to the size of the total 
population. For example, the crude birth rate in the 
United States in the early 1990's was about 16 births for 
every 1,000 people. The rate was about 10 in Germany, 
14 in Canada, and 45 in Nigeria. 

Another kind of rate, called a specific rate, is the num- 
ber of events in a certain part of the population. The part 
may be defined according to such factors as age, gen- 
der, and ethnicity. Statisticians often combine informa- 
tion from vital statistics and other sources to come up 
with specific rates. For example, they may use death cer- 
tificates, census data, and special sample surveys to de- 
termine the specific rate for lung cancer deaths among 
white female cigarette smokers between the ages of 45 
and 64. 

Collecting and publishing vital statistics. In the 
United States, state laws regulate registration of most 
vital events. Physicians or hospital attendants file birth 
certificates with local registrars (official recorders). Phy- 
sicians or coroners return death certificates to funeral 
directors, who file them with local registrars. The local 
registrars send birth and death certificates to a county 
or state registrar. After a marriage ceremony, the presid- 
ing official sends the record certifying the marriage to 
the license clerk. The licensing office then sends the rec- 
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ord to the state registrar. Attorneys file divorce records 
with the clerk of the court that grants the divorce. The 
court clerk reports the divorce to the state registrar. 
Doctors must report certain diseases to local or state 
health departments. 

Vital statistics are tabulated at the state and federal 
levels. The national Vital Statistics Division of the Na- 
tional Center for Health Statistics tabulates, analyzes, 
and publishes national data. The division is an agency of 
the U.S. Department of Health and Human Services. 

In Canada, vital statistics are collected by the health 
division of Statistics Canada, an agency of the federal 
government. In other countries, police departments, 
churches, government offices, or other agencies may be 
responsible for collecting and keeping vital records. The 
statistics are then tabulated and published at the na- 
tional level. Karl Taeuber 

See also Birth and death rates; Birth certificate; Cen- 
sus; Divorce; Marriage; Population. 

Vitamin is a chemical compound that the human body 
needs in small amounts. Vitamins make up one of the 
major groups of nutrients (food substances necessary 
for growth and health). Vitamins regulate chemical reac- 
tions by which the body converts food into energy and 
living tissues. There are 13 vitamins. Five of them are 
produced in the body itself. These vitamins are biotin, 
niacin, pantothenic acid, vitamin D, and vitamin K. Biotin, 
pantothenic acid, and vitamin K, which are made by bac- 
teria in the human intestine, are usually produced in suf- 
ficient quantities to meet the body's needs. In addition, 
sunlight on the skin can produce an adequate amount of 
vitamin D. But the other nine vitamins must be supplied 
in a person's daily diet. 

Each vitamin has such specific uses that one of the 
compounds cannot replace, or act for, another. But the 
lack of one vitamin can interfere with the function of an- 
other. The continued lack of one vitamin in an otherwise 
complete diet results in a vitamin deficiency disease. 
Such diseases include beriberi, pellagra, rickets, and 
scurvy. Investigators first discovered vitamins while 
searching for the causes of such diseases. In order to be 
considered a vitamin, a substance must be required in 
the diet to prevent a deficiency disease. 

The best way for a healthy individual to obtain vita- 
mins is to eat a balanced diet. A daily diet that includes a 
variety of foods from each of the basic food groups pro- 
vides an adequate supply of all the vitamins (see Nutri- 
tion lvitamins}). A Recommended Dietary Allowance 
(RDA) has been established for most vitamins. In order 
to provide a margin of safety, the RDA is considerably 
greater than the amount of a vitamin needed daily for 
good health. The RDA is established by the Food and 
Nutrition Board of the National Academy of Sciences. 

Some people take daily vitamin supplements, mostly 
in the form of vitamin tablets. Most supplements contain 
doses of one or more vitamins in the range of their 
RDAs. The vitamins in such preparations are equivalent 
to those in food. But a healthy person who eats a bal- 
anced diet has no need for such supplements. 

A person with a vitamin deficiency disease may be 
helped by taking one or more preparations that contain 
large doses of a certain vitamin or of a combination of 
vitamins. But people should use such preparations only 
if they are prescribed by a physician. Self-diagnosis and 


treatment with megadoses (doses five to ten or more 
times larger than the RDA) can be dangerous. 


Kinds of vitamins 


The 13 vitamins are vitamins A; B complex, which is 
actually a group of 8 vitamins; and C, D, E, and K. Scien- 
tists divide vitamins into two general groups, fat-soluble 
vitamins and water-soluble vitamins. The fat-soluble 
vitamins—vitamins A, D, E, and K—dissolve in fats. The 
water-soluble vitamins—the B-complex vitamins and vi- 
tamin C—dissolve in water. 

Vitamin A, also known as retinol, occurs naturally 
only in animals. Eggs, liver, and milk provide much vita- 
min A. Some plants contain substances called carotenes, 
or provitamins A, which the body converts into vitamin 
A. These plants include cantaloupes, carrots, sweet po- 
tatoes, dark green leafy vegetables, and deep yellow 
vegetables. 

Vitamin A is essential for the development of babies 
before birth and the growth of children. It is especially 
needed for the growth of bones and teeth. Vitamin A 
keeps the skin healthy and helps produce mucous se- 
cretions that build resistance to infection. People who 
do not get enough vitamin A may develop xerophthal- 
mia, in which the surface of the eye becomes dry and 
likely to develop infection. Vitamin A also forms part of 
the two pigments that help the eyes to function normally 
in light that varies in intensity. Night blindness is an 
early symptom of a deficiency of vitamin A. 

Vitamin B complex was first believed to be only one 
vitamin. Researchers later discovered that it consists of 
eight vitamins—thiamine, riboflavin, niacin, B,, panto- 
thenic acid, biotin, B,,, and folic acid (also called folate 
and folicin). 

Thiamine, or vitamin B,, prevents and cures beriberi, 
a disease of the nervous system (see Beriberi). It con- 
tains sulfur and nitrogen. Sources of thiamine include 
legumes, nuts, organ meats, pork, whole grains, and 
most vegetables. This vitamin, like vitamin A, is needed 
for growth. The body also needs thiamine to change car- 
bohydrates into energy. 

Riboflavin, or vitamin B,, is most abundant in such 
foods as cheese, fish, liver, milk, poultry, and green and 
leafy vegetables. Direct sunlight destroys riboflavin in 
milk. This vitamin is needed for growth and for healthy 
skin and eyes. It promotes the body's use of oxygen in 
converting food into energy. If a person does not get 
enough riboflavin, cracks may develop in the skin at the 
corners of the mouth. The person also may have in- 
flamed lips and a sore tongue, and scaly skin around the 
nose and ears. The eyes may become extremely sensi- 
tive to light. 

Niacin helps prevent pellagra (see Pellagra). The best 
sources of niacin include fish, lean meat, and whole 
grains. Milk and eggs, even though they have little nia- 
cin, are good pellagra-preventive foods because they 
contain tryptophan, an amino acid (see Amino acid). The 
body converts some tryptophan into niacin. 

Niacin is essential for growth, for healthy tissues, and 
for the conversion of carbohydrates into energy. It also 
helps produce fats in the body (see Fat). Without niacin, 
thiamine and riboflavin cannot function properly. Lack of 
niacin may cause ailments of the skin and of the diges- 
tive and nervous systems. 
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Vitamin What it does Recommended dietary allowance 
Children (ages 1-10) | Adolescents and adults 


600-900 pg RE (males) 
600-700 ug RE 
(females) 


A Helps maintain skin, eyes, urinary 

(retinol) tract, and lining of the nervous, respi- 
ratory, and digestive systems. Needed 
for healthy bones and teeth. 


















Thiamine 
(B,) 


Needed for carbohydrate metabolism 
and release of energy from food. 
Helps heart and nervous system func- 
tion properly. 


Riboflavin 









Niacin Essential for cell metabolism and ab- 
sorption of carbohydrates. Helps 
maintain healthy skin. 

B. Needed for carbohydrate, fat, and 





protein metabolism. 


Pantothenic | Helps the body convert carbohy- 
acid drates, fats, and proteins into energy. 


B,, Essential for proper development of 


red blood cells. Helps proper func- 
tion of nervous system. 


Biotin Helps the body form fatty acids. 
Maintains healthy skin. 

Folic acid Needed for production of red blood 
cells. 

Cc Essential for sound bones and teeth. 

(ascorbic Needed for tissue metabolism and 

acid) wound healing. 

D Essential for calcium and phosphorus 

(cholecal- metabolism. 

ciferol) 

E Helps prevent the oxidation of poly- 

(tocopherol) | unsaturated fatty acids in cell mem- 
























branes and other body structures. 


- Butter, carrots, dark green 300-600 tg RE 
leafy vegetables, eggs, fish 
liver oil, liver, milk, sweet 
potatoes, deep yellow fruits 
and vegetables. 


Legumes, nuts, organ 
meats, pork, whole grains, 
yeast, enriched breads, 
most vegetables. 


Helps body cells use oxygen. Pro- Cheese, fish, green vegeta- 0.5-0.9 mg 
(B,) motes tissue repair and healthy skin. bles, liver, milk, poultry. 


Fish, liver, enriched breads, 
lean meat, whole grains. 


Eggs, fish, nuts, organ 
meats, poultry, whole grains. 


Almost all foods; made by 
intestinal bacteria. 


Eggs, fish, meat, milk, milk 
products, poultry. 


Egg yolk, kidney, liver, nuts; 
made by intestinal bacteria. 


Fruit, legumes, liver, green 150-300 pg 
leafy vegetables. 


Cantaloupe, citrus fruits, po- 
tatoes, raw cabbage, straw- 
berries, tomatoes. 


Eggs, fish liver oils, salmon, 
tuna, fortified milk, sunlight 


Almost all foods, especially 
margarine, olives, and vege- 
table oils. 


K Needed for normal blood clotting. Leafy vegetables; made by 30-60 pg" 
intestinal bacteria. 








0.5-0.9 mg 0.9-1.2 mg (males) 


0.9-1.1 mg (females) 


0.9-1.3 mg (males) 
0.9-1.1 mg (females) 


12-16 mg NE (males) 






6-12 mg NE 







12-14 mg NE 
(females) 





0.5-1.0 mg 


1.0-1.7 mg (males) 
1.0-1.5 mg (females) 


20-30 1g" 
300-400 ug 


45-90 mg (males) 


2-4 mg* 


0.9-1.8 yg 


8-20 yg" 








15-45 mg 


45-75 mg (females) 
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6-11 mg TE 






11-15 mg TE 


60-120 yg* (males) 
60-90 g* (females) 


Lg-micrograms; mg=milligrams; RE=retinol equivalents; NE=niacin equivalents; TE= tocopherol equivalents 

*Adequate Intake (All. The Al is a value based on experimentally derived intake levels or approximations of observed mean nutrient intakes by a group or groups of healthy people. Because there 
is less inlormatton on which to base allowances, these figures are not classifted as RDAs. 

Source: The Nattonal Academy of Sciences. Courtesy of the Natronal Academy Press, 2000, 2001. 


Vitamin B,, pantothenic acid, and biotin. A deficiency 
of these vitamins has never been reported in people 
who have a healthful diet. Vitamin B, helps the body use 
amino acids. Lack of this vitamin damages the skin and 
nervous system. Pantothenic acid is converted by the 
body into coenzyme A, a vital substance that helps the 
body produce energy from food. Biotin helps the body 
change fats into fatty acids, which also aid in producing 
energy. 

Vitamin B,, and folic acid. Vitamin B,,, also called 
cobalamin, contains cobalt and is essential for the nor- 
mal functioning of folic acid. Vitamin B,, and folic acid 
are needed to produce deoxyribonucleic acid (DNA) in 
the body's cells. DNA carries the “master plans” that gov- 
ern each cell's activities (see Cell). A deficiency of either 


of these two vitamins produces anemia (see Anemia). 
Physicians advise all women who may become pregnant 
to take small amounts of folic acid daily to reduce the 
risk of spina bifida, a serious birth defect. Doctors inject 
minute amounts of vitamin B,, to treat people with perni- 
cious anemia. Lack of vitamin B,, also damages the nerv- 
ous system. 

Eggs, fish, meat, milk, and poultry, as well as some mi- 
crobes, supply vitamin B,,. Vegetarians may lack this vit- 
amin. Most uncooked foods contain folic acid, but cook- 
ing destroys varying amounts of it. 

Vitamin C, or ascorbic acid. Physicians call vitamin C 
the antiscorbutic vitamin because it prevents and cures 
scurvy (see Scurvy). The body stores much vitamin C, 
but it is best to include this vitamin daily in the diet. 


432 Vitamin 


Good sources of it include cantaloupe, citrus fruits, raw 
cabbage, strawberries, and tomatoes. Vitamin C is es- 
sential for healthy blood vessels, bones, and teeth. It 
also helps form collagen, a protein that holds tissues to- 
gether. People who lack vitamin C may have sore gums 
and suffer bleeding under the skin. 

Vitamin D helps prevent rickets (see Rickets). Either 
a deficiency or an excess of this vitamin can seriously 
damage the bones. There are several forms of vitamin D. 
One form, ca/ciferol, or vitamin D,, is produced in plants. 
lt is produced from a sterol, a type of chemical com- 
pound, when a plant is exposed to ultraviolet light. An- 
other form, cholecalciferol, or vitamin D,, occurs in the 
tissues of animals, including human beings. It has been 
called the “sunshine vitamin” because it forms in the 
skin when the body is exposed to sunlight. Fish-liver oils 
contain much vitamin D,, Vitamin D may be used to forti- 
fy milk and other animal food products. 

Vitamin E, or tocopherol, helps prevent polyunsatu- 
rated fatty acids from oxidizing (combining with oxygen). 
Vitamin E thus plays an important role in maintaining 
cell membranes, which contain substantial amounts of 
polyunsaturated fatty acids. Good sources of vitamin E 
include seed oils, vegetable oils, wheat germ, and 
whole grains. A deficiency of vitamin E occurs rarely and 
produces few symptoms. 

Vitamin K is essential for blood clotting. Cauliflower 
and green leafy vegetables, such as cabbage, kale, and 
spinach, are rich in vitamin K. Intestinal bacteria manu- 
facture vitamin K in the body, and so deficiencies of this 
vitamin rarely result from a poor diet. Doctors some- 
times give women vitamin K before childbirth to prevent 
bleeding in the newborn baby. Babies do not have 
enough intestinal bacteria to produce adequate 
amounts of the vitamin until they are about 2 weeks old. 


How vitamins work 


Vitamins function as catalysts in the body. A catalyst is 
a substance that increases the speed of a chemical reac- 
tion without being consumed by the reaction. Vitamins 
help accelerate certain chemical reactions that occur in 
the body and are essential for health. Without vitamins, 
these reactions would occur very slowly or not at all. 

Most vitamins play the role of organic compounds 
called coenzymes (see Enzyme). Enzymes are catalysts 
that regulate certain body processes. Most enzymes are 
proteins. An enzyme alters molecules in the body and 
combines with the molecules to cause a chemical reac- 
tion. The enzyme is unchanged by the reaction, and it 
can repeat the process again and again. Some vitamins 
occur in food and pills in inactive forms. The body con- 
verts such vitamins into their active forms. Vitamin D is 
unique because it functions not only as a vitamin, but 
also as a “chemical messenger,” or hormone (see Hor- 
mone). 


History 


Such nutritional diseases as beriberi, pellagra, rickets, 
and scurvy have been known for centuries. But the idea 
that they might result from a dietary deficiency is com- 
paratively new. One of the first persons to study the ef- 
fect of diet on human health was James Lind, a Scottish 
physician. As early as the 1740's, Lind used lemons and 
oranges to Cure scurvy in sailors, who rarely ate fresh 


fruits on long voyages. In 1882, a Japanese physician 

named Kanehiro Takaki cured beriberi among naval 

crews by adding meat and vegetables to their diet of 
rice. 

Christiaan Eijkman, a Dutch scientist, studied beriberi 
in the Dutch East Indies (now Indonesia). About 1900, he 
showed that people who ate polished rice (rice with the 
hulls and bran layers removed) developed the disease. 
Those who ate unpolished rice did not. Eijkman con- 
cluded that rice polishings contained an antiberiberi fac- 
tor that was essential for health. 

In 1912, a Polish biochemist, Casimir Funk, tried but 
failed to extract the pure antiberiberi factor from rice 
polishings. Funk thought the substance belonged to a 
group of chemical compounds called amines, and he 
named it vitamine, meaning amine essential to life. 
Meanwhile, research on the effect of diet on the growth 
of rats was published in 1906 by the British biochemist 
Frederick Hopkins. He demonstrated that certain foods 
contain substances that are vital for the growth and de- 
velopment of the body. Hopkins called these substances 
“accessory food factors,” to distinguish them from the 
well-established “basic food factors’—carbohydrates, 
fats, proteins, minerals, and water. Later, the word vita- 
min (with the e dropped) was used for all such accesso- 
ry substances. Together, Hopkins and Funk developed 
the vitamin theory of deficiency disease. 

At first, scientists thought there were only two vita- 
mins, a fat-soluble one and a water-soluble one. By 1922 
American biochemist Elmer V. McCollum had proved 
that the fat-soluble vitamin was a mixture of vitamins. 
About that time, Joseph Goldberger, an American physi- 
cian, showed that the water-soluble vitamin also was a 
mixture. Since then, a total of 13 vitamins have been 
identified. More may be found, but none of the com- 
pounds proposed as vitamins since 1948, when vitamin 
B,, was isolated, has met the scientific requirement of 
being necessary to a healthful diet. Victor Herbert 


Related articles in World Book include: 
Diet Health food 
Folic acid Nutrition 
Goldberger, Joseph Wald, George 
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Minerals and Supplements. Facts on File, 1996. 


Vitiligo, vin7 uh LY gol, is a noninfectious disease in 
which people develop white spots on the skin. The 
spots vary in size and location. They occur where skin 
cells called melanocytes have been destroyed. These 
cells normally produce melanin, a brown-black pigment 
that determines the color of skin and hair. 

Vitiligo affects about 2 percent of all people, regard- 
less of skin color or age. The white spots often appear 
on exposed areas of skin, such as the hands, face, and 
upper part of the chest. The spots do not cause pain, 
itching, or burning, but they burn easily when exposed 
to sunlight. The course of the disease is unpredictable. 
The spots can get larger or stay the same size. Vitiligo 
can also turn hair white. 

No one knows the exact cause of vitiligo. Researchers 
believe some people are born with a tendency to de- 
velop the disease. The melanocytes of people with viti- 





ligo are thought to interact with the immune and nerv- 
ous systems to bring about their own destruction. An in- 
jury, such as a burn, cut, or severe sunburn, can trigger 
vitiligo. The start of the disease is sometimes connected 
with emotional stress. 

There is no cure for vitiligo. Many patients use cos- 
metics to cover the spots. A treatment that combines use 
of the drug psoralen with exposure to sunlight or artifi- 
cial ultraviolet light can bring back some or all skin col- 
or. Such treatment can increase the number of healthy 
melanocytes in affected areas. Rebat M. Halder 
Vivaldi, vih VAHL dee, Antonio (1678-1741), was an 
Italian composer. He was one of the most productive 
composers in the baroque style, which was marked by 
regular rhythm and elaborate melody. 

Vivaldi helped develop the baroque concerto, which 
influenced the German composer Johann Sebastian 
Bach and the early symphony composers. Bach admired 
Vivaldi’s concertos and arranged 10 of these works for 
the harpsichord and the organ. 

Vivaldi was an accomplished violinist and composed 
his most important works for the violin. Four violin con- 
certos known as The Four Seasons (1725) are his best- 
known compositions. They are an important example of 
program music—tat is, music that tells a story or de- 
picts a landscape. He also composed operas, cantatas, 
oratorios, and solo and trio sonatas. His best-known sa- 
cred choral work is the Gloria in D Major (1708). 

Vivaldi was born on March 4, 1678, in Venice. He was 
ordained a priest but devoted his life to music. In 1703, 
he became a violin teacher at the Venetian Ospedale 
della Pieta, a girls’ orphanage with a noted chorus and 
orchestra. He composed many of his works for the or- 
phanage musicians, writing concertos for almost every 
instrument then known in Europe. Joscelyn Godwin 
Viviparous animal, vy V/IHP uhr uhs, is an animal 
that reproduces by means of eggs that are fertilized and 
develop inside of the mother's body. The offspring of vi- 
viparous animals look like the adult animals but are 
smaller. Most types of mammals, many reptiles, and 
some fish are viviparous. 
Vixen. See Fox (The life of a fox). 

Vizier, vih ZIHR or VIHZ yuhr, is the title some Muslim 
countries give to certain high officials, such as ministers 
of state. The word vizier comes from the Arabic word 
wazir, which means a bearer of burdens. In the Ottoman 
Empire, viziers were the chief advisers and deputies of 
the Ottoman su/tan (ruler). In the 1800's, heads of Ot- 
toman government departments were called viziers. The 
government's top administrator was often called the 
Grand Vizier. Justin McCarthy 
Vizsla, VEFZ /ah, is a short-haired hunting dog also 
known as the Hungarian pointer. Vizslas resemble other 
short-haired pointing breeds except that they have 
deep, rusty-gold coats. The dog weighs about 50 
pounds (23 kilograms) when full-grown. Its tail is some- 
times docked (cut). Dog experts believe the breed is de- 
scended from dogs that were brought into central Eu- 
rope by the Magyars about 1,000 years ago (see 
Magyars). Central Europeans first used the dogs to hunt 
with falcons, and later to point and retrieve game birds. 
Critically reviewed by the Vizsla Club of America 
Vladimir 1, VLAD uh mihr or vlah DEE mihr (9562-1015), 
was a Grand Prince of Kiev, in what is now Ukraine. He 
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also ruled Novgorod, in present-day Russia. As the ruler 
of Kiev and Novgorod, Vladimir built up the powerful 
state of Kievan Rus, which extended from the Baltic Sea 
to near the Black Sea. In Ukrainian, his name is spelled 
Volodymyr |pronounced vah/ uh DEE mihn. 

Vladimir was probably born in or near Kiev. He be- 
came prince of Novgorod about 969 and Grand Prince 
of Kiev and All Rus in 980. Raised as a pagan, he convert- 
ed to Christianity about 988. He married Anna, sister of 
the Byzantine Emperor Basil Il, and replaced paganism 
in Kievan Rus with Christianity. During Vladimir's rule, 
agriculture and trade flourished, important towns devel- 
oped, and churches were built. Under Vladimir and 
Anna, Kiev became famous for its rich cultural life. 

Vladimir established relations with the pope and Eu- 
ropean leaders. He defended and expanded Kievan Rus 
by fighting neighboring Lithuanians, Bulgars, Poles, and 
Pechenegs. He is recognized as a saint by all Catholic 
and Orthodox churches. 

See also Slavs (East Slavs). 
Vladivostok, vi40 uh VAHS tahk (pop. 610,300), is the 
most important port of Russia on the Pacific Ocean. It 
lies in southeastern Siberia, near the Korean border. For 
location, see Russia (political map). 

Vladivostok’s harbor, formed by the Bay of the Golden 
Horn, has an area of about 2 square miles (5 square kilo- 
meters). The harbor is usually frozen between January 
and March, but icebreakers keep it open. Vladivostok is 
a base for fishing fleets. The city has shipyards and fish 
canneries. It also produces mining equipment. Vladivos- 
tok lies near the east end of the railroad line that crosses 
Siberia (see Trans-Siberian Railroad). 

Russians founded Vladivostok in 1860. The city be- 
came a naval base after Russia lost Lushun (also called 
Port Arthur) to Japan in 1905. Zvi Gitelman 
Viaminck, viah MANK, Maurice de, moh REES duh 
(1876-1958), was a French artist. With André Derain and 
Henri Matisse, he was a leader of the Fauve movement 
in the early 1900's. Viaminck was influenced by the paint- 
ings of the Dutch artist Vincent van Gogh. Like van 
Gogh, he used slashing brushstrokes and brilliant colors 
to convey the dramatic impact of his work. However, the 
exuberant quality of Viaminc’s work contrasted sharply 
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with the feeling of suffering associated with certain of 
van Gogh's paintings. 

From about 1908 to 1914, Viaminck painted under the 
influence of the French artist Paul Cézanne and of cub- 
ism. About 1915, he began painting gloomy landscapes 
that emphasized dark colors and the illusion of deep 
space. He also created etchings and lithographs in this 
style. He was born in Paris. 

See also Fauves. 
Vocabulary is the total number of words ina lan- 
guage. It is also the collection of words a person knows 
and uses in speaking or writing. 

The vocabulary of a language is always changing and 
growing. As life becomes more complex, people devise 
or borrow new words to describe human activity, and 
they change the meanings of existing words to fit new 
circumstances. No one knows the exact number of Eng- 
lish words today, but there are probably about 1 million. 

A person has two kinds of vocabularies. The active or 
use vocabulary is made up of words used in speaking or 
writing. The passive or recognition vocabulary consists 
of words a person understands when listening or read- 
ing. Many people have a recognition vocabulary several 
times larger than their use vocabulary. This means that 
they understand words they hear or read but do not ha- 
bitually use in speaking or writing. For Americans, the 
average use vocabulary is 10,000 words, but the average 
recognition vocabulary is 30,000 to 40,000 words. 

A person continually builds a vocabulary. Studies 
have shown that a child entering school may know only 
from 3,000 to 4,000 words. But by the completion of col- 
lege, he or she may have a vocabulary of from 10,000 to 
30,000 words. 

The range of a person's vocabulary is a clue to the 
person's culture and education. Control over words is 
often the same as control over the ideas the words rep- 
resent. The dictionary is an important tool for increasing 
your vocabulary. If you encounter a word you do not 
know, look it up and find out what it means and how it is 
used. Marianne Cooley 

See also Dictionary; Reading; Shakespeare, William 
(Vocabulary). 

Vocal cords. See Voice. 

Vocation. See Careers. 

Vocational education prepares people for an occu- 
pation that does not require a bachelor’s degree. It is 
designed mainly to help meet society's need for workers 
and to give students more educational options. Courses 
are taught in such subject areas as agriculture, business, 
trades and industry, health services, home economics, 
and technical fields. Courses are classified as either ex- 
ploratory or occupational. Exploratory courses provide 
an introduction to an occupation or to a number of simi- 
lar jobs. Occupational courses teach entry-level skills 
necessary for specific semiskilled, skilled, or technical 
occupations. 

Vocational education forms a part of the process of 
career education, which helps students choose and pre- 
pare for a career. In kindergarten and elementary 
school, career education provides information about 
various jobs and helps children determine their own 
abilities and interests. In middle school or junior high 
school, students begin to explore the careers that inter- 
est them most. In high school, most students who plan 
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to get a job immediately after graduation take some type 
of vocational education. About 75 per cent of all high 
school graduates take at least one course designed to 
provide preparation for a specific occupation. 


Sources of vocational education 


The chief sources of vocational education are (1) pub- 
lic high schools, (2) proprietary schools, and (3) commu- 
nity and junior colleges. Many business companies, 
labor unions, the armed forces, and other organizations 
also provide job training. 

Public high schools are supported by taxes and pro- 
vide vocational training at little or no charge. They pre- 
pare students for careers in agriculture, carpentry, cos- 
metology, drafting, home economics, secretarial work, 
and other fields. Many high schools, called comprehen- 
sive high schools, offer both vocational training and col- 
lege preparatory programs. Other institutions, known as 
vocational high schools, specialize in job training. Tech- 
nical high schools are vocational schools that are spe- 
cially equipped to teach technical subjects, such as au- 
tomobile repairing and electronics. Many public high 
schools offer adult-education programs for men and 
women who want to learn new job skills. 

Proprietary schools include private business col- 
leges, technical institutes, and trade schools. Such 
schools are owned by individuals or businesses and op- 
erate to make a profit. These institutions charge tuition 
and fees, but they may offer a greater variety of educa- 
tional opportunities than public schools. Proprietary 
schools teach clerical skills, data processing, television 
repairing, and many other subjects. Some schools spe- 
cialize in training such workers as barbers, dental assist- 
ants, truck drivers, or pilots. 

Community and junior colleges provide advanced 
training in engineering, health services, and many other 
semiprofessional and technical fields. Students learn 
such jobs as those of computer specialist, laboratory 
technician, pollution control specialist, and medical as- 
sistant. Most community and junior colleges receive 
funds from the local or state government. Therefore, the 
tuition the students must pay is considerably less than 
the cost of the instruction. 

Other sources. Labor unions in such skilled trades 
as bricklaying and printing offer apprenticeship pro- 
grams for their members. Apprenticeships combine on- 
the-job experience with individual or classroom instruc- 
tion. Many businesses and industries also conduct train- 
ing programs for their employees. 

Men and women in the armed forces may be trained 
in a variety of technical jobs. Many of these people later 
find a market for their skills in civilian life. 

The Job Corps program of the federal government 
provides work training for disadvantaged youths. An- 
other source of vocational education is a revenue-shar- 
ing program established by the Job Training Partnership 
Act of 1982. Under this law, state and local governments 
receive federal funds to furnish job training for un- 
skilled, disadvantaged youths and for needy adults. 


Vocational teaching methods 


Vocational education emphasizes a teaching method 
known as /earning by doing or hands-on practice. Under 
this method, students learn job skills by practicing them 


with actual machines or tools. Instruction may take place 
in a laboratory or in a special classroom called a shop 
that duplicates a real workplace. For example, students 
in the automotive department of a high school work on 
automobiles with the same tools used in repair shops. 
Such equipment makes vocational education one of the 
most expensive types of education. 

Most vocational schools offer individualized instruc- 
tion, which enables an individual to study the material at 
his or her own pace. Students work independently with 
tape recordings, devices called teaching machines, com- 
puter-assisted instruction, and other materials. The 
teacher gives individual help. 

Another method of vocational education combines 
classroom studies with work experience. In such coop- 
erative education, students attend school part-time and 
work part-time, usually in a paying job. Business firms 
and other organizations cooperate with schools in em- 
ploying the students. A faculty member called a teacher- 
coordinator helps students obtain jobs that match their 
field of study. See Cooperative education. 


Challenges to vocational education 


Some people oppose specialized job training at the 
high school level. They believe that such instruction 
takes too much time away from academic education. But 
some educators argue that many students who have dif- 
ficulty with academic work become more interested in 
their studies after they begin vocational education. The 
students realize that mathematics, reading, and other 
skills are necessary in their working life. 

Some members of minority groups charge that voca- 
tional education teaches minority students to aim only 
for what they consider low-level jobs. Leaders of the 
women’s rights movement have also demanded reform 
of vocational programs, which they claim pressure fe- 
male students into “women’s jobs.” Most female stu- 
dents in vocational training take secretarial or consumer 
and homemaking subjects rather than industrial and 
trade courses. 

During the mid-1980's, a national study commission 
indicated that vocational education experienced chal- 
lenges that needed to be overcome in 10 areas. It point- 
ed to the need for improvement in the perception of vo- 
cational education; access; equity; curriculum; teacher 
education and recruitment; standards and accountabili- 
ty; articulation; leadership; business, labor, and commu- 
nity involvement; and tield-based learning, including co- 
operative education. 


History 


Vocational education began in ancient times. Parents 
and other adults taught children how to provide food, 
build a shelter, and perform other jobs. Through the 
centuries, the apprenticeship system of training devel- 
oped. Under this system, a young person learned a craft 
or trade by working under a skilled master. 

Early vocational education in schools. During the 
1800's, schools began to offer vocational education un- 
der such names as Manual training and mechanical arts. 
The Morrill Act of 1862 provided for the establishment 
of certain colleges and universities to teach agriculture 
and mechanical arts (see Land-grant university). 

In 1868, a Russian educator named Victor Della Vos 
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designed several courses by which schools could teach 
skilled trades formerly learned through apprenticeships. 
Della Vos, the director of the Imperial Technical School 
in Moscow, established blacksmithing, carpentry, and 
metal-turning shops there. 

Della Voss methods spread to the United States in 
1876 at the Philadelphia Centennial Exposition. Two 
American educators, Calvin M. Woodward and John D. 
Runkle, saw an exhibition of products made by Russian 
students. In 1880, Woodward opened the Manual Train- 
ing School in St. Louis, the first school of its kind in the 
United States. Runkle, the president of the Massachu- 
setts Institute of Technology, established shop courses 
there modeled on Della Vos's system. 

The 1900's. During the early 1900's, the U.S. govern- 
ment officially recognized the need for vocational edu- 
cation. For example, the Smith-Hughes Act of 1917 fi- 
nanced job training in high schools. During the Great 
Depression of the 1930's, the federal Civilian Conserva- 
tion Corps provided on-the-job training for unemployed 
young men. 

During World War tl (1939-1945), vocational schools 
operated around the clock to train the millions of work- 
ers needed for war production. After the war, a govern- 
ment program called the GI Bill of Rights provided 
funds for veterans to attend various types of educational 
institutions. It created a boom for proprietary schools, 
where veterans learned a variety of skills. 

High unemployment during much of the 1960's and 
1970's brought further government support for voca- 
tional education. The Manpower Development and 
Training Act of 1962 furnished federal funds to train un- 
employed adults. The Vocational Education Act of 1963 
provided money for new buildings, programs, and 
teacher training. The Economic Opportunity Act of 1964 
established the Job Corps. The Vocational Education 
Amendments of 1968 expanded training opportunities 
for disabled people and the disadvantaged. The Educa- 
tion Amendments of 1976 required schools receiving 
federal funds to avoid sex discrimination in vocational 
education. As a result, many automotive, metalworking, 
plumbing, and other courses became coeducational for 
the first time. 

Two federal acts passed during the 1980's, the Job 
Training Partnership Act of 1982 and the Carl D. Perkins 
Vocational Education Act of 1985, again stressed the im- 
portance of overcoming sex bias in vocational education 
classes. Both of these acts expanded the vocational train- 
ing opportunities for disadvantaged students. 

Edwin L Herr 

Related articles in World Book include: 


Adult education Disabled 
Agricultural education Education (Vocational educa- 
Apprentice tion) 
Career education FFA 
Careers (Preparing for a Industrial arts 
career) Job Corps 


Cooperative education 

Vocational guidance. See Careers. 

Vocational rehabilitation is a program or service 
designed to help disabled people become fit for jobs. 
Vocational rehabilitation programs generally are de- 
signed for people age 16 and older who have physical 
or mental disabilities. Services are also available tor al- 
coholics and people who have been released from jail 
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or prison. There are three primary activities in vocational 
rehabilitation: (1) rehabilitation counseling, (2) vocational 
evaluation, and (3) jab placement. 

Specialists in each of the three main areas of vocation- 
al rehabilitation usually work as a team. A rehabilitation 
counselor advises disabled people about the type of 
work or training they may need to support themselves 
financially. A vocational evaluator determines the most 
suitable specific job or field of training for each person 
seeking help. This decision is made after the disabled 
person takes written examinations and is tested on sam- 
ples. The written examinations measure the person's 
scholastic achievement and vocational aptitude. The 
work samples imitate specific job skills and compare the 
person's performance to standards in that career. A job- 
placement specialist helps disabled people schedule 
job interviews and obtain work suited to their vocational 
interests and skills. 

Vocational rehabilitation programs in the United 
States developed during the late 1800's, when various 
government agencies tried to help disabled veterans 
find jobs. But little else was done until Congress passed 
the Civilian Vocational Rehabilitation Act of 1920. Since 
then, numerous federal laws have helped establish vo- 
cational rehabilitation as a profession. 

In Canada, the Vocational Rehabilitation of Disabled 
Persons Act of 1961 sets guidelines in the field of voca- 
tional rehabilitation. This law encourages Canadas 
provinces to develop complete vocational rehabilitation 
programs. Federal and provincial governments split the 
cost of the programs. 

Today, the demand for qualified vocational rehabilita- 
tion specialists exceeds the supply. Careers in vocational 
rehabilitation generally require at least a bachelor’s de- 
gree, and most require a master’s degree. College stu- 
dents who wish to enter the profession major in rehabil- 
itation, and their courses include counseling, human 
relations, industrial psychology, statistics, and testing. 
An internship also is part of the course work. 

Vocational rehabilitation specialists may work for 
public or private agencies. The public agencies consist 
chiefly of state-operated vocational rehabilitation pro- 
grams and those serving disabled veterans. Private 
agencies include nonprofit hospitals and rehabilitation 
centers and for-profit companies that work with insur- 


How the vocal cords 
produce sounds 


In human beings, sounds of 

the voice are made chiefly by Ss 
the vocal cords, small bands g 
of tissue that stretch across 
the larynx. Muscles in the lar- 
ynx stretch and relax the vocal 
cords on each side of an 
opening in the trachea. When 
we speak, the larynx muscles Larynx 
pull on the cords, narrowing 

the opening. Air forced from 

the lungs vibrates the tensed 

cords, producing sound. 


Trachea 


WORLD BOOK illustration 
by Leonard Morgan 


Relaxed vocal cords for breathing 


Vocal cords 


ance firms representing clients who were injured in in- 
dustrial accidents. Ray V. Sakalas 


Additional resources 


Callahan, Michael J., and Garner, J. B. Keys to the Workplace: 
Skills and Supports for People with Disabilities. Brookes, 1997. 

Wolffe, Karen E. Career Counseling for People with Disabilities: 
A Practical Guide to Finding Employment Pro-Ed, 1997. 


Vocations. See Careers. 

Vogelweide, Walther von der. See Walther von 
der Vogelweide. 

Voice. Almost all animals have voices. A few animals, 
like the giraffe, rarely use their voices. But most higher 
animals can bark, cry, howl, groan, growl, chirp, or 
make some other noise. Many of the animals use their 
voices to communicate with each other. Birds can make 
music with their voices. Dogs can express several feel- 
ings with their voices. They whimper when begging or 
when they feel guilty, they growl when angry, and bark 
eagerly when they are happy. Several of the zoo ani- 
mals, such as the chimpanzee, also make various sounds 
to show different feelings. But no animal's voice is as 
highly developed as a human being’s voice. 

The human voice can express ideas through a vari- 
ety of arrangements of consonant and vowel sounds. It 
can also be used for singing. It can combine speech 
with music, and sing words. Because the human voice is 
so highly developed, people have been able to create 
elaborate languages. These languages allow people to 
tell one another their detailed thoughts and actions. 

The vocal cords are the main sound producers in hu- 
man beings. These two small folds of tissue stretch 
across the /arynx (voice box). One fold stretches on each 
side of an opening in the trachea (windpipe). Muscles in 
the larynx stretch and relax the vocal cords. 

When we breathe, we relax our vocal cords so they 
form a V-shaped opening that lets air through. When we 
speak, we pull the vocal cords by the attached muscles, 
narrowing the opening. Then, as we drive air from the 
lungs through the larynx, the air vibrates the tightened 
vocal cords and sound results. 

Varying the sound. The voice mechanism is so well 
organized that we use our vocal cords, muscles, and 
lungs in many combinations without thinking about it. 
The more tightly the vocal cords are stretched, the 
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Tensed vocal cords 





higher are the sounds produced. The more relaxed the 
cords, the lower the sounds. Even in normal speech we 
stretch and relax the vocal cords to many degrees. This 
stretching and relaxing produces variations in the 
sounds of our voice. 

The pitch of the voice is determined by the size of the 
larynx. Women’s voices are usually pitched higher than 
men’s because their vocal cords are shorter. Boys and 
girls have vocal cords of about the same size until boys 
reach puberty. At puberty, the voice boxes of the boys 
grow larger. As a result, the boys’ voices become lower. 

The tongue, lips, and teeth also help shape the 
sounds of the voice. In addition, the nasal cavity gives 
resonance and color to the voice. When a person be- 
comes ill with a cold and the nasal passages stop up, the 
person’s voice changes. 

Straining the voice affects the vocal cords. So does a 
general muscular tension caused by nervousness. In the 
disease called /aryngitis the larynx is inflamed, irritated, 
or infected. Sometimes the sick person cannot speak at 
all for a day or two. Charles W. Cummings 


Related articles in World Book include: 
Laryngitis Singing 
Larynx Stuttering 


Trachea 
Voiceprint 
Voice, in grammar, is a feature of transitive verbs. A 
transitive verb is a verb that takes a direct object. Voice 
tells whether the subject of the verb acts or is acted 
upon. English has two voices, active and passive. 

A verb is in the active voice when its subject is the 
doer of the action. For example, the verb is in the active 
voice in the sentence Jo/fn sees the picture, because the 
subject /ohn) performs the action (sees) 

A verb is in the passive voice when its subject re- 
ceives the action. In The picture was seen by John, the 
subject (picture) receives the action (was seen) The verb 
is therefore passive. In English, the passive voice con- 
sists of some form of the verb be (such as /s, was, were, 
or been), plus the past participle of the main verb (such 
as seen). Passive forms of see include is seen, was seen, 
were seen, will be seen, have been seen, is being seen, 
and was being seen. Only transitive verbs can be 
changed to passive voice. 

See also Conjugation; Verb. 
Voice of America (VOA) is the primary official world- 
wide broadcasting service of the United States. Its chief 
aims are to (1) present accurate information and news; 
(2) reflect the values, institutions, and way of life of the 
United States and its people; and (3) express policies of 
the U.S. government. VOA also seeks to support demo- 
cratic ideals. 

VOA began in 1942—during World War Il—as a news 
service of the Office of War Information. Today, VOA 
reaches millions of people in Africa, Asia, Europe, Latin 
America, and the Pacific Islands. A special unit called Ka- 
dio Marti broadcasts to Cuba. All broadcasts originate in 
the United States. Some programs are in English, but 
most are in other languages. 

The nature of VOA programs has changed over the 
years. In early years, Voice of America broadcast largely 
to Communist countries, and much of the programming 
dealt with Cold War issues. Over the years, VOA has 
broadened its programming to include such subjects as 
American science, sports, and music. It has also expand- 
ed its service to reach a wider world audience. 


Sara Garnes 
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From 19533 to 1999, it was part of the United States In- 
formation Agency (USIA). In 1994, the International 
Broadcasting Bureau (IBB) was created within the USIA 
to oversee VOA and other world broadcasting net- 
works. In 1998, Congress voted to abolish the USIA and 
to make the IBB an independent agency. The IBB contin- 
ued to oversee VOA. Taylor Stults 

See also United States Information Agency. 
Voiceprint, also called speech spectrogram, is a visual 
record of the sound waves of a human voice. Voice- 
prints and tape recordings of voices of several people 
are sometimes Compared to identify a certain person's 
voice. But some scientists question the reliability of this 
method as a means of identification. Voiceprints are also 
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Voiceprints, like fingerprints, can be used as a means of identi- 
fication. The two voiceprints shown above were made by the 
same person saying the same words at different times. 





used in the study of speech and hearing disorders. 

Several police departments in the United States use 
voiceprint evidence in criminal cases. They believe the 
voiceprint method is reliable as a method of identifica- 
tion when used with tape recordings. Voiceprints often 
have been used to clear of wrongdoing people who 
have been suspected of such crimes as extortion and 
the making of obscene telephone calls. Voiceprint evi- 
dence has been admitted in many criminal cases. But 
some experts believe voiceprints are difficult to inter- 
pret and are not accurate enough for use in court. 

Voiceprints are made by running a tape recording of 
a voice through an instrument called a sound spectro- 
graph. A voiceprint shows the duration of spoken words 
and the loudness, pitch, and quality of the recorded 
voice. 

Three American scientists at the Bell Research Labora- 
tories first developed the sound spectrograph in the 
1940's. The American physicist Lawrence G. Kersta and 
the American audiologist Oscar |. Tosi later contributed 
to the development of voiceprints as a means of identifi- 
cation. Jack M. Kress 
Voile, voil, is a thin, open cloth made of silk, cotton, 
polyester, rayon, or nylon. It gets its name from the 
French word voiler, which means to veil. Voile has a 
plain weave. Voiles are used in making dresses, cur- 
tains, and trimmings. Keith Slater 
Vojvodina. See Serbia. 
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Dr. Harold Simon, Tom Stack & Associates 





Robert Goodman, Black Star 


The eruption of a volcano can produce spectacular sights. At the left, great clouds of dense gas 
and dust pour from Surtsey, a volcanic island off the south coast of Iceland. At the right, enormous 


fountains of glowing lava shoot out of the volcano Kilauea in Hawaii. 


Volcano 


Volcano is an opening in the earth's surface through 
which Java, hot gases, and rock fragments erupt (burst 
forth). Such an opening forms when melted rock from 
deep within the earth blasts through the surface. Most 
volcanoes are mountains, particularly cone-shaped 
ones, which were built up around the opening by lava 
and other materials thrown out during eruptions. 

Eruptions of volcanic mountains are spectacular 
sights. In some eruptions, huge fiery clouds rise over 
the mountain, and glowing rivers of lava flow down its 
sides. In other eruptions, red-hot ash and cinders shoot 
out the mountaintop, and large chunks of hot rock are 
blasted high into the air. A few eruptions are so violent 
they blow the mountain apart. 

Some eruptions occur on volcanic islands. Such is- 
lands are the tops of volcanic mountains that have been 
built up from the ocean floor by repeated eruptions. 
Other eruptions occur along narrow cracks in the ocean 
floor. In such eruptions, lava flows away from the cracks, 
building up the sea bottom. 

People have always been both fascinated by the spec- 
tacle of volcanic eruptions and terrified of their power. 
Eruptions have caused some of the worst disasters in 
history, wiping out entire towns and killing thousands of 


Katharine V. Cashman, the contributor of this article, is Asso- 
ciate Protessor of Geological Sciences at the University of Ore- 
gon. / 


people. In early times, volcanoes played a role in the re- 
ligious life of some peoples. The word vo/cano, for ex- 
ample, comes from Vu/can, the name the ancient Ro- 
mans gave to their god of fire. The Romans believed the 
god lived beneath a volcanic island off the Italian coast. 
They called the island Vu/cano. 


How a volcano is formed 


Powerful forces within the earth cause volcanoes. Sci- 
entists do not fully understand these forces. But they 
have developed theories on how the forces create vol- 
canoes. This section describes how most scientists ex- 
plain the beginning and eruption of a volcano. 

The beginning of a volcano. A volcano begins as 
magma, melted rock inside the earth. Magma results 
from the extreme heat of the earth's interior. At certain 
depths, the heat is so great it partly melts the rock inside 
the earth. When the rock melts, it produces much gas, 
which becomes mixed with the magma. Most magma 
forms 50 to 100 miles (80 to 160 kilometers) beneath the 
surface. Some develops at depths of 15 to 30 miles (24 to 
48 kilometers). 

The gas-filled magma gradually rises toward the 
earth’s surface because it is lighter than the solid rock 
around it. As the magma rises, it melts gaps in the sur- 
rounding rock and forms a large chamber as close as 2 
miles (3 kilometers) to the surface. This magma chamber 
is the reservoir from which volcanic materials erupt. 

The eruption of a volcano. The gas-filled magma in 
the reservoir is under great pressure from the weight of 
the solid rock around it. This pressure causes the 
magma to blast or melt a conduit (channel) in a fractured 
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or weakened part of the rock. The magma moves up 
through the conduit to the surface. When the magma 
nears the surface, the gas in the magma is released. The 
gas and magma blast out an opening called the centra/ 
vent. Most magma and other volcanic materials then 
erupt through this vent. The materials gradually pile up 
around the vent, forming a volcanic mountain, or vol- 
cano. After the eruption stops, a bowllike crater gener- 
ally forms at the top of the volcano. The vent lies at the 
bottom of the crater. 

Once a volcano has formed, not all the magma from 
later eruptions reaches the surface through the central 
vent. As the magma rises, some of it may break through 
the conduit wall and branch out into smaller channels. 
The magma in these channels may escape through a 
vent formed in the side of the volcano. Or it may remain 
below the surface. 


Kinds of volcanic materials 


Three basic kinds of materials may erupt from a vol- 
cano. They are (1) lava, (2) rock fragments, and (3) gas. 
The material! that erupts depends chiefly on how sticky 
or fluid a volcano’s magma is. 

Lava is the name for magma that has escaped onto 
the earth's surface. When Java comes to the surface, it is 
red hot and may have a temperature of more than 
2012° F. (1100° C). Highly fluid lava flows rapidly down a 
volcanos slopes. Sticky lava flaws more slowly. As the 
lava cools, it hardens into many different formations. 
Highly fluid lava hardens into smooth, folded sheets of 
rock called pahoehoe (pronounced pah HOH ee HOH ee). 
Stickier Java cools into rough, jagged sheets of rock 
called aa (AH ah). Pahoehoe and aa cover large areas of 
Hawaii, where the terms originated. The stickiest lava 
forms flows of boulders and rubble called block flows. \t 
may also form mounds of lava called domes. 


How a volcanic 
mountain erupts 
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Other lava formations include spatter cones and /ava 
tubes. Spatter cones are steep hills up to 100 feet (30 
meters) high. They build up from the spatter of fountain- 
like eruptions of thick lava. Lava tubes are tunnels 
formed from fluid lava. As the lava flows, its outer sur- 
face cools and hardens. But the lava underneath contin- 
ues to flow. After the flowing lava drains away, it leaves 
a tunnel. 

Rock fragments, generally called tephra (TEHF ruh), 
are formed from sticky magma. Such magma is so sticky 
that its gas cannot easily escape when the magma ap- 
proaches the surface or central vent. Finally, the trapped 
gas builds up so much pressure that it blasts the magma 
into fragments. Tephra includes, from smallest to larg- 
est, volcanic dust, volcanic ash, and volcanic bombs. 

Volcanic dust consists of particles less than 54, inch 
(0.25 millimeter) in diameter. Volcanic dust can be car- 
ried great distances. In 1883, the eruption of Krakatau in 
Indonesia shot dust 17 miles (27 kilometers) into the air. 
The dust was carried around the earth several times and 
produced brilliant red sunsets in many parts of the 
world. Some scientists believe that large quantities of 
volcanic dust can affect the climate by reducing the 
amount of sunlight that reaches the earth. 

Volcanic ash is made up of fragments less than } inch 
(0.5 centimeter) in diameter. Most volcanic ash falls to 
the surface and becomes welded together as rock 
called volcanic tuff Sometimes, volcanic ash combines 
with water in a stream and forms a boiling mudflow. 
Mudflows may reach speeds of 60 miles (97 kilometers) 
per hour and can be highly destructive. 

Volcanic bombs are large fragments. Most of them 
range from the size of a baseball to that of a basketball. 
The largest bombs may measure more than 4 feet (1.2 
meters) across and weigh up to 100 short tons (91 metric 
tons). Small volcanic bombs are generally called cinders. 


An eruption begins when magma (melted rock inside the earth) rises toward the surface, /eft, and 
collects in a magma chamber under the volcano. Pressure on the chamber forces the magma up 


through the conduit, right. In the composite volcano shown here, the magma erupts through the 
central and side vents as gas and mostly lava or mostly tephra (dust and other fragments). 
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The three main kinds of volcanoes 





Gordon A Macdonald, Hawaii Institute of Geophysics 
Cinder cones, such as Mexico's Paricutin, 
above, form when mainly tephra erupts from 
the central vent and piles up around it. 





Tom Nebbia, Click/Chicaga 
A shield volcano forms when lava erupts from several vents, 
spreads out widely, and builds up alow, broad mountain. Most 
shield volcanoes have many craters on their summits. The larger 
craters are called ca/deras. Hawaii's Mauna Loa, above, was 
formed by thousands of layers of overlapping lava. 


Gas pours out of volcanoes in large quantities during 
most eruptions. The gas is made up chiefly of steam. But 
it includes carbon dioxide, nitrogen, sulphur dioxide, 
and other gases. Most of the steam comes from a volca- 
no's magma. But some may also be produced when ris- 





Gordon A. Macdonald, Hawaii Institute of Geophysics 


Composite volcanoes are created by repeated eruptions of lava and tephra. The 
materials pile up in alternate layers, forming a cone-shaped mountain. Mayon Vol- 
cano in the Philippines, above, is one of the most perfectly shaped volcanoes. 


ing magma heats water in the ground. Volcanic gas car- 
ries a large amount of volcanic dust. This combination of 
gas and dust looks like black smoke. 


Kinds of volcanoes 


Scientists divide volcanoes into three main groups: (1) 
shield volcanoes, (2) cinder cones, and (3) composite 
volcanoes. These groups are based on the shape of the 
volcanoes and the type of material they are built of. 

Shield volcanoes are formed when a large amount 
of free-flowing lava spills from a vent and spreads 
widely. The lava gradually builds up a low, broad, dome- 
shaped mountain. The famous Mauna Loa in Hawaii is a 
shield volcano. Thousands of separate, overlapping lava 
flows, each less than 50 feet (15 meters) thick, formed 
Mauna Loa. 

Cinder cones build up when mostly tephra erupts 
from a vent and falls back to earth around the vent. The 
accumulated tephra, which is generally cinders, forms a 
cone-shaped mountain. Paricutin in western Mexico is a 
well-known cinder cone. It began in 1943, when a crack 
opened in the ground of a cornfield. When the erup- 
tions ended in 1952, the top of the cone was 1,345 feet 
(410 meters) above its base. 

Composite volcanoes are formed when both lava 
and tephra erupt from a central vent. The materials pile 
up in alternate layers around the vent and form a tower- 
ing, cone-shaped mountain. Composite volcanoes in- 
clude Japan's beautiful Mount Fuji; Mayon Volcano in 
the Philippines; and Italy's Vesuvius. In A.D. 79, Vesuvius 
erupted, burying the nearby towns of Pompeii, Hercula- 
neum, and Stabiae under a mass of ashes, dust, and cin- 
ders. Mount St. Helens, which has erupted several times 
since 1980, is one of the most active composite volca- 
noes in the United States. 

Occasionally, the magma chamber of a shield vol- 
cano, cinder cone, or composite volcano may become 
nearly empty. This happens when most of a volcano’s 
magma erupts onto the surface. Because the chamber is 
empty, it can no longer support the volcano above. As a 
result, a large part of the volcano collapses, forming a 








Where volcanoes occur 
This map shows the location of many volcanoes. It also shows the earth's large, rigid 


plates. Volcanoes usually occur along the edges of the plates. 
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Some famous volcanoes 


Name 


“Aconcagua 
*‘Cotopaxi 


El Chichén 
*Krakatau 
*Lassen Peak 
*Mauna Loa 


*Mount Etna 
*Mount Pelée 


*Mount Pinatubo 


*Mount St. Helens 
Mount Tambora 
Nevado del Ruiz 

*Paricutin 

“Stromboli 


Surtsey 


Thera’ 


"Vesuvius 


Location 


Argentina 
Ecuador 


Mexico 
Indonesia 
California 
Hawaii 


Sicily 
Martinique 


Philippines 


Washington 
Indonesia 
Colombia 
Mexico 
Mediterranean 
Sea 
North Atlantic 
Ocean 
Mediterranean 


Sea 
Italy 


*Has a separate article 1a World Book 
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Height above sea level Interesting facts 


In feet 


22,831 
19,347 


3,478 
2,667 
10,457 
13,677 


10,902 
4,583 


4,875 


8,364 
9,350 
TAZ 
ps 7 iy go) 
3,031 


568 


1,850 


4,190 


In meters 


6,959 
5,897 


1,060 

813 
S107 
4,169 


3,323 
1,397 


1,486 


2,549 
2,850 
5,400 
2,808 

924 


173 


564 


Lees 


Highest mountain in Western Hemisphere; volcano extinct. 


Eruption in 1877 produced mudflow that traveled about 150 miles (241 
kilometers) and killed about 1,000 people. 

Eruption in 1982 killed 187 people and released a cloud of dust and sulfur 
dioxide gas high into the atmosphere. 

Great eruption in 1883 heard about 3,000 miles (4,800 kilometers) 

away; produced sea waves almost 130 feet (40 meters) high that 

drowned about 36,000 people on nearby islands. 

One of several volcanoes in the Cascade Range; last erupted in 1921. 


World's largest volcano; rises almost 30,000 feet (9,100 meters) from 
ocean floor and is about 60 miles (97 kilometers) wide at its base. 


About 20,000 people killed in 1669 eruption. 


Glowing cloud from 1902 eruption destroyed city of St-Pierre, killing 
about 30,000 people in minutes. 

Eruption in 1991, perhaps the largest of the 1900's, spewed about 20 
million tons (18 million metric tons) of sulfur dioxide gas into the 
atmosphere. 

In 1980, violent eruptions released large amounts of molten rock and hot 
ash; killed 57 people. 

In 1815, eruption released 6 million times more energy than that of an 
atomic bomb; killed about 92,000 people. 

Eruption in 1985 triggered mud slides and floods; destroyed city of 
Armero and killed about 25,000 people. 

Began in farmer's field in 1943; built cinder cone over 500 feet (150 
meters) high in six days. 


Active since ancient times; erupts constantly for months or even years. 


In 1963, underwater eruption began forming island of Surtsey; after last 
eruption of lava in 1967, island covered more than 1 square mile (2.6 
square kilometers). 

Eruption in about 1500 B.C. may have destroyed Minoan civilization on 
Crete; legend of lost continent of Atlantis may be based on this eruption. 
In A.D. 79, produced history's most famous eruption, which destroyed 
towns of Herculaneum, Pompeii, and Stabiae. 





{Name in ancient times. Now called Thira,-or Santorini 
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huge crater called a ca/dera. Scenic Crater Lake in Ore- 
gon is a caldera that has filled with water. It is about 6 
miles (10 kilometers) across at its widest point and 1,932 
feet (589 meters) deep. 


Why volcanoes occur in certain places 


Most vulcanoes are found along a belt, called the 
Ring of Fire, that encircles the Pacific Ocean. Volcanic 
activity also occurs in such places as Hawaii, Iceland, 
and southern Europe and at the bottom of the sea. 

Scientists have developed a theory, called plate tec- 
tonics, that explains why most volcanoes~as well as 
most earthquakes and mountains—occur only in certain 
places. According to this theory, the earth’s outer shell is 
divided into a number of rigid sections of rock, called 
plates. The plates slide or drift about continuously over a 
layer of partly melted rock. Relative movement at the 
boundary between two plates is generally about ; to 4 
inches (1 to 10 centimeters) a year. As the plates move, 
their boundaries collide, spread apart, or slide past one 
another. Most volcanoes occur at the plate boundaries. 
The map Where volcanoes occur shows the plate 
boundaries and the volcanic activity along them. 

Most volcanoes are formed where two plates collide. 
One of the plates is then forced under the other. As the 
plate sinks, friction and the earth's heat cause part of it to 
melt. This melted part then rises as magma. When it 
reaches the surface, it produces a volcano. 

Volcanic activity also occurs when two plates spread 
apart. Most such movement takes place on the ocean 
floor. As the plates move apart, magma below the crust 
moves up between the plates. Large amounts of lava 
pour onto the surface and build up the ocean floor. 
Magma sometimes creates an underwater mountain 
range, such as the huge Mid-Atlantic Ridge that runs 
down the length of the Atlantic Ocean. Iceland and the 
volcanic islands nearby are exposed parts of this ridge. 

A number of volcanoes—for example, those in 
Hawaii—lie far from plate boundaries. Some scientists 
believe such volcanoes develop when a huge column of 
magma rises from inside the earth toward the surface. 
This column, called a mantle plume, may measure about 
100 miles (160 kilometers) in diameter and rise 5 to 10 
inches (13 to 25 centimeters) yearly. In some cases, the 
plume comes close enough to the surface so that part of 
the magma breaks through and forms a volcano. 

For additional information on the plate tectonics theo- 
ry, see the article Plate tectonics. 


The study of volcanoes 


The scientific study of volcanoes is called volcanology. 
It includes investigating the nature and causes of erup- 
tions and has saved many lives. To aid them in their 
work, scientists have set up observatories on the slopes 
or rim of several volcanoes, including Mount Asama in 
Japan, Kilauea in Hawaii, and Vesuvius in Italy. 

Classifying volcanic activity. Scientists classify the 
activity of a volcano according to how often it erupts. A 
volcano may thus be classed as /1) active, (2) intermittent, 
(3) dormant, or (4) extinct. 

Active volcanoes erupt constantly. The eruption is 
generally quiet but occasionally becomes violent. A fa- 
mous active volcano is Stromboli, which lies on an is- 
land off the coast of Italy. 





Sigurgeir Jonasson 
The destructive force of a volcano can cause many deaths and 
great property damage. These homes on the Icelandic island of 
Heimaey were destroyed by lava during an eruption in 1973. 


Intermittent volcanoes erupt at fairly regular periods. 
Such volcanoes include Mount Asama in Japan, Mount 
Etna in Sicily, and Hawaii's Hualalai. 

Dormant volcanoes have become inactive, but not 
long enough to know whether they will erupt again. 
Such “sleeping” volcanoes include Lassen Peak in Cali- 
fornia and Paricutin in Mexico. 

Extinct volcanoes have been inactive since the begin- 
ning of recorded history. Aconcagua in Argentina and 
Mount Kenya in Kenya are extinct volcanoes. They prob- 
ably will not erupt again. 

Classifying volcanic eruptions. Scientists divide vol- 
canic eruptions into four basic groups: (1) Hawaiian, (2) 
Strombolian, (3) Vulcanian, and (4) Peléean. These 
groups are based on the violence of the eruption and 
the type of material that erupts. 

Hawaiian eruptions are named after the volcanoes in 
Hawaii and are the least violent type. In such eruptions, 
highly fluid lava flows quietly from several vents and 
gradually builds up a shield volcano. 

Strombolian eruptions are named after Stromboli. 
Such eruptions result from the continuous escape of 
gas from the magma. As the gas escapes, it produces 
tephra that piles up into a cinder cone. 

Vulcanian eruptions get their name from Vulcano, a 
volcanic island off the Italian coast. These eruptions oc- 
cur when sticky magma plugs up the central vent. The 
magmatic gas gradually builds up pressure until it blasts 
the magma into volcanic dust and bombs. 

Peléean eruptions are the most violent. Their name 
comes from the eruption in 1902 of Mount Pelée on 
Martinique, an island in the West Indies. The eruption 
killed about 38,000 people. A Peléean eruption occurs 
when the gas in highly sticky magma builds up tremen- 
dous pressure. This pressure causes violent explosions 
that produce glowing clouds of hot ash and dust. Ina 
Peléean eruption, much of the volcano blows apart. 


Predicting volcanic eruptions is one of the chief 
concerns of volcanology. When a volcano erupts, little 
can be done to prevent property damage in the sur- 
rounding area. But many lives can be saved if people in 
the area are evacuated before the eruption begins. 

Most volcanic eruptions cannot be predicted. Howev- 
er, some volcanoes, such as those in Hawaii, have a 
built-in warning system. Before such a volcano erupts, it 
expands slightly as magma collects in the magma cham- 
ber. As the magma rises, many small earthquakes occur. 
The temperature in the surrounding area also begins to 
increase, and clouds of gas start to pour from the vent. 

Scientists use several devices to predict when such a 
volcano will erupt. They use an instrument called a ti/t- 
meterto measure the expansion of a volcano. A device 
called a seismograph helps detect earthquakes. Ther- 
mometers check temperature increases in the area, and 
gas detectors measure the amount of gas. 


Benefits of volcanoes 


Volcanoes are among the most destructive natural 
forces on the earth. Since the 1400's, they have killed al- 
most 200,000 people. But volcanoes also produce bene- 
fits. For example, many volcanic materials have impor- 
tant industrial and chemical uses. Rock formed from lava 
is commonly used in building roads. Pumice, a natural 
glass that comes from lava, is widely used for grinding 
and polishing stones, metals, and other materials. Sulfur 
deposits from volcanoes are used in making chemicals. 
Weathered volcanic ash greatly improves soil fertility. 

In many volcanic regions, people use underground 
steam as a source of energy. This geothermal energy is 
used to produce electric power in such countries as 
Italy, Mexico, New Zealand, and the United States. In 
Reykjavik, Iceland, most people heat their homes with 
water piped from volcanic hot springs. 

Finally, volcanoes serve as “windows’ to the earth's in- 
terior. The materials they erupt help scientists learn 
about conditions within the earth. Katharine V. Cashman 

Related articles in World Book include: 


Volcanoes 


See the articles on the volcanoes marked by an asterisk in the 
table Some famous volcanoes in this article. See also the follow- 


ing articles: 
Chimborazo __ Kilimanjaro Mount Mount Shasta 
El Misti Mauna Kea Pinatubo Orizaba, Pico 
Hekla Mount Ararat Mount Rainier de 
Ixtacihuatl Mount Fuji Mount Saint —_ Pichincha 
Kilauea Mount Kenya Helens Popocatepetl 
Other related articles 
Alaska (Land re- Geology Lava 
gions) Geyser Mountain (Vol- 
Cement and con- Hawaii (picture: canic moun- 
crete (History) Volcanoes) tains) 
Climate (Volcanic Hot springs Pumice 
eruptions) Igneous rock Ring of Fire 
Crater Island (Kinds of is- Rock (igneous 
Crater Lake lands) rock) 
Dust Katmai National Satellite (Types of 
Earthquake Park satellites) 
El Salvador (pic- Lake (picture: Vol- Seamount 


ture) 
Fumarole 


canic lakes) 
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A. The beginning of a volcano 
B. The eruption of a volcano 
ll. Kinds of volcanic materials 
A. Lava 
B. Rock fragments 
C Gas 
Ill. Kinds of volcanoes 
A. Shield volcanoes 
B. Cinder cones 
IV. Why volcanoes occur in certain places 
V. The study of volcanoes 
A. Classifying volcanic activity 
B. Classifying volcanic eruptions 
C. Predicting volcanic eruptions 
Vi. Benefits of volcanoes 


C. Composite volcanoes 


Questions 


How is a caldera formed? A spatter cone? 

Into what three main groups do scientists divide volcanoes? 

What is magma? The magma chamber 

What three basic kinds of materials may erupt from a volcano? 

How do volcanoes help scientists study the earth’s interior? 

What is the Ring of Fire? 

How does the plate tectonics theory explain the location of most 
volcanoes? 

How are scientists able to predict when some volcanoes are go- 
ing to erupt? 

How was Mauna Loa formed? Paricutin? Mount Fuji? 

What is the most violent type of volcanic eruption? 


Additional resources 


Level I 
Bunce, Vincent J. Volcanoes. Raintree Steck-Vaughn, 2000. 
Rogers, Daniel. Volcanoes. Raintree Steck-Vaughn, 1999. 


Level Il 

Fisher, Richard V., and others. Volcanoes, Crucibles of Change. 
Princeton, 1997. 

Levy, Matthys, and Salvadori, M. G. Why the Earth Quakes: The 
Story of Earthquakes and Volcanoes. Norton, 1995. 

Sigurdsson, Haraldur, and others, eds. Encyclopedia of Volca- 
noes. Academic Pr., 2000. 


Volcanology. See Volcano (The study of volcanoes). 
Volcker, VOHL kur, Paul Adolph (1927- ), served 
as chairman of the Board of Governors of the Federal 
Reserve System (FRS) from 1979 to 1987. The FRS is an 
independent federal agency that directs the United 
States banking system and helps manage the nation’s 
economy. Volcker was appointed chairman by President 
Jimmy Carter and was reappointed to the position by 
President Ronald Reagan in 1983. 

The United States faced a high rate of inflation when 
Volcker first became chairman. Under Volcker's leader- 
ship, the FRS helped slow down inflation by curbing the 
growth of the nation’s money supply. But many econo- 
mists believe that Volcker’s policy also contributed to 
the highest unemployment rates since 1941. 

Volcker was born in Cape May, New Jersey. He gradu- 
ated from Princeton University in 1949 and earned a 
master's degree from Harvard University in 1951. During 
his career, Volcker worked for the Chase Manhattan 
Bank and the United States Department of the Treasury. 
From 1975 to 1979, he served as president of the Federal 
Reserve Bank of New York. 
Vole is a mouselike animal. Voles have plump bodies 
about 5 inches (13 centimeters) long. They have short or 
medium-length tails, short legs, and tiny ears. Most have 
gray fur. The many species are usually named for their 
habitats. Meadow voles are the most common North 
American species. They live in grassy fields and eat 
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A vole has a plump, furry body and tiny ears. The meadow vole, 
shown here, lives in grassy fields of North America. 


grass, roots, and seeds. Water voles live near water. Tun- 
dra voles live in cold, swampy plains called tundra. 

Voles are closely related to lemmings. The vole popu- 
lation changes greatly every three to seven years, as 
does that of lemmings (see Lemming). The number of 
voles may increase by 20 times in this period. Then, pre- 
sumably because of enemies, diseases, and lack of food, 
it drops sharply to its original level. Clyde Jones 

Scientific classification. Voles are in the New World rat and 
mouse family, Cricetidae. Meadow voles are genus Microtus. 
The scientific name for one of the most common species is M. 
pennsylvanicus. 


Volga River, VAHL guh or VOHL guh, is the longest 
river in Europe. It flows 2,300 miles (3,700 kilometers), 
through western Russia (see Russia [terrain map]). The 
Valga begins in the Valdai Hills, about 200 miles (320 
kilometers) southeast of St. Petersburg. It is 748 feet (228 
meters) above sea level at its source. It flaws southward 
to the Caspian Sea, where it is 92 feet (28 meters) below 
sea level. The Volga Delta is about 100 miles (160 kilo- 
meters) long and includes as many as 500 channels and 
smaller rivers. 

The Volga has many tributaries. The most important 
tributaries are the Kama, the Oka, the Vetluga, and the 
Sura rivers. The Volga and its tributaries form the Volga 
river system. The system drains an area of about 525,000 
square miles (1,360,000 square kilometers). 

The Volga is frozen for most of its length during three 
months of each year. Canals link it with the Baltic Sea, 
the White Sea, and the Black Sea via the Sea of Azov. 

The fertile river valley is a major wheat-growing re- 
gion. It is also rich in minerals and the center of a large 
petroleum industry. Its mineral resources include natur- 
al gas, salt, and potash. The Volga Delta and Caspian Sea 
make up one of the world’s great fishing areas. As- 
trakhan, at the delta, is the center of the caviar industry. 

Volgograd and Nizhniy Novgorod (formerly Gorki) are 
important manufacturing cities on the banks of the Vol- 
ga. Other important cities are Saratov, Kazan, and Sama- 
ra (formerly Kuybyshev). Nine major hydroelectric power 
stations and several large artificial lakes formed by dams 
lie along the Volga. The largest lakes are, from north to 
south, the Rybinsk, Nizhniy Novgorod, Samara, and Vol- 
gograd reservoirs. 

The ancient scholar Ptolemy mentioned the Volga in 
his Geography. A powerful Bulgarian empire once flour- 


ished where the Kama River joins the Volga. Volgograd 
was the scene of the Battle of Stalingrad, the major vic- 
tory of the Soviet Union over Germany in World War II 
(1939-1945). Deep feeling for the Volga shows in Russian 
songs and literature. Leszek A. Kosiriski 

Volgograd, VAHL guh crap or VOHL guft GRAD (pop. 
995,800), is an important manufacturing city in Russia. It 
is on the west bank of the Volga River, in southwestern 
Russia (see Russia [political map]). Volgograd factories 
make aluminum, and tractors and other machinery. 

Volgograd was founded in the 1200's. Its name was 
originally Tsaritsyn. In 1922, Russia was one of the four 
Soviet republics that united to form the Soviet Union. In 
1925, Volgograd was renamed Stalingrad in honor of 
the Soviet leader Joseph Stalin. In 1961, Stalin was 
downgraded and dishonored throughout the Soviet 
Union, and the city was renamed Volgograd. During 
World War Il, the city was an important point in the Ger- 
man drive into the Soviet Union. Soviet armed forces de- 
fended the city and finally captured a large German 
army after a long battle. Following World War II, a large 
dam and a hydroelectric plant were built on the Volga 
River just north of the city. The Soviet Union was dis- 
solved in 1991, and Russia and other former republics 
became independent nations. Roman Szporluk 

See also Stalingrad, Battle of. 

Volkswagen, VOHKS wac uhn or FOHLKS vah guhn, a 
German automobile manufacturer, is one of the world’s 
leading producers of passenger cars. Volkswagen 
builds about 5 million vehicles a year. The company 
manufactures automobiles in 15 countries throughout 
the world. Subsidiary companies of Volkswagen include 
Audi of Germany, Bentley and Rolls Royce Motor Cars 
of the United Kingdom, Bugatti of France, Lamborghini 
of Italy, Seat of Spain, and Skoda of the Czech Republic. 
Volkswagen operates a bank and an international trans- 
portation company. The company also manufactures au- 
tomotive parts and electronic products. 

The Volkswagen Beetle, also known as the “Bug,” be- 
came the most popular car ever built. It was designed in 
the mid-1930's by Férdinand Porsche, an Austrian engi- 
neer who wanted a compact, durable car that most peo- 
ple could afford. The German word Volkswagen means 
the people's car. The first Beetles were built in 1945, and 
from then until the mid-1960’s, Volkswagen produced 
chiefly Beetles. The company stopped production of 
Beetles at its German plants in 1979. Today, Volkswagen 
builds and sells the original Beetle model only in Mexi- 
co. In 1998, Volkswagen began selling the New Beetle, 
also manufactured in Mexico, in a number of countries. 

The German government established Volkswagen in 
1937. Today, the company is publicly owned. Its German 
headquarters are in Wolfsburg. For the company’s sales 
and number of employees, see Manufacturing (table: 50 
leading manufacturers of the world). 

Critically reviewed by Volkswagen of America, Inc. 

Volleyball is a game in which the players hit a ball 
back and forth across a net with their hands or arms. It is 
one of the world’s most popular team sports. 

There are two main forms of volleyball. Indoor volley- 
ball is played on a court with a wooden or synthetic sur- 
face. It has six players on a team. Outdoor volleyball is 
played on a sand or grass court. It may have two, three, 
four, or six players on a team. The two forms have sim- 


ilar rules. This article discusses indoor volleyball. 

William G. Morgan, a physical-education instructor at 
the YMCA in Holyoke, Massachusetts, invented volley- 
ball in 1895. Indoor volleyball became an official sport of 
the Olympic Games in 1964. More than 170 nations be- 
long to the Fédération Internationale de Volleyball 
(FIVB). This organization sponsors various world tourna- 
ments, most notably the men’s and women’s World 
Championships, held every four years. 

The ball is round and has a leather cover. It measures 
about 25 to 26 inches (65 to 67 centimeters) in circumfer- 
ence and weighs about 9 } ounces (270 grams). 

The court measures 59 feet (18 meters) long and 29 } 
feet (9 meters) wide. A net suspended across the center 
of the court divides the court in half. The net is 8 feet (2.4 
meters) high for men’s games and 7 feet 4 {, inches (2.2 
meters) high for women’s competition. 

There are six positions—right back, center back, left 
back, left forward, center forward, and right forward. 
Until the ball has been served to start each play, players 
must assume a position on the court according to the 
order in which they serve. Two referees and two lines- 
people serve as officials for the game. 

The game starts with the right back of the serving 
team serving from the service area. The right back 
serves the ball by hitting it with an arm or a hand. The 





Tony Duffy, All-Sport 
Volleyball games provide spirited fun and exercise for young 
people and adults. The players bat a ball back and forth across a 
high net, and often leap high to spike a ball, or drive it down- 
ward. Volleyball can be played on both indoor and outdoor 
courts and by mixed teams of boys and girls. The diagram with 
this picture shows the positions for teams of six players. 
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serve must pass over the net into the receiving team’s 
court. If the serve grazes the net, the receiving team 
must still play it. Players must return the ball by cleanly 
hitting it with their hands or arms. They cannot catch, lift, 
scoop, or throw the ball. A team may hit the ball no 
more than three times before sending it back over the 
net. If the ball is touched on a blocking attempt, that 
touch does not count as one of the three permitted hits. 

The players on each team try to hit the ball to the floor 
of the other team’s court. The players leap and dive to 
prevent the ball from touching their floor. They also try 
to make it hard for the other team to return the ball. A 
player may try to spike the ball—that is, hit it sharply 
downward over the net into the opponents’ court. No 
player may touch the ball twice in a row unless the first 
touch was made in blocking an opponent's spike. 

The serving team scores a point each time the ball 
touches the receiving team’s floor or that team hits the 
ball more than three times. The serving team also scores 
a point if the receiving team hits the ball out of bounds 
or commits a foul. The right back continues to serve af- 
ter each point until a serve goes out of bounds or is 
faulty in another way. The serving team also loses the 
serve if it fails to return the ball. A loss of serve is called 
a side out 

After each side out, the opposing team serves. But 
first, each of its players rotates clockwise one position. 
The right forward moves to the right back position, the 
right back becomes the center back, and so on. 

In high school games in the United States, only the 
serving team can score. In international matches and in 
college matches in the United States, the ra//y point sys- 
tem is used. A point is awarded after each serve. When 
the serving team commits a fault, the receiving team 
scores a point and gains the serve. 

Volleyball competitions are played as three- or five- 
game sets. In high school games, the first team to score 
15 points wins, but it must win by at least 2 points. No 
game may exceed 17 points. If the score is 16-16, the first 
team to score the next point wins. College teams play 
30-point games. International matches play to 25 points. 

Critically reviewed by USA Volleyball 

See also Beach volleyball. 


Additional resources 


Am. Sport Education Program staff. Coaching Youth Volleyball. 
3rd ed. Human Kinetics, 2001. 

Crossingham, John, and Dann, Sarah. Volleyball in Action. Crab- 
tree Pub. Co., 2000. Younger readers. 


Volstead Act, VAHL stehd, provided for the enforcing 
of national prohibition of the use of intoxicating liquors. 
It was passed by the Congress of the United States in 
1919, over the veto of President Woodrow Wilson. The 
18th Amendment to the Constitution prohibited the 
manufacture, sale, or transportation of intoxicating 
liquors within the United States. It also banned the im- 
port or export of such beverages. The Volstead Act pro- 
vided the means to investigate and punish violators of 
the amendment. The act took its name from that of Rep- 
resentative Andrew J. Volstead of Minnesota, who intro- 
duced it. The act defined intoxicating liquors as bever- 
ages which contain “one-half of one per centum or more 
of alcohol by volume.” After the ratification of Amend- 
ment 21, which repealed prohibition, the Volstead Act 
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expired automatically, except in the Territories. See also 
Prohibition. David E. Kyvig 

Volt is a unit of electrical measurement. The volt meas- 
ures the ability of an electric field to give energy to elec- 
tric charges. An electric field is the influence that an 
electric charge creates in the region around it. The field 
exerts forces on other charges in the region. 

An electric field supplies energy to a charge if the 
charge moves between two points. The amount of ener- 
gy divided by the charge is known as the potential dif- 
ference, or voltage, between the two points. The volt is 
used to measure this quantity. The potential difference is 
1 volt when the field supplies 1 joule of energy to 1 cou- 
lomb of charge. One coulomb is the charge that flows 
through a wire in 1 second when the electric current is 
1 ampere. A potential difference of 1 volt supplies 
enough energy to push 1 ampere of current through an 
electrical resistance of 1 ohm. A 1.5-volt flashlight bat- 
tery, for example, supplies 1.5 joules of energy to each 
coulomb of charge that flows through an electric circuit. 

The volt was named for the Italian scientist Alessan- 
dro Volta. Its symbol is V. Richard Wolfson 

See also Ampere; Volta, Alessandro. 

Volta, VAHL tah or VOHL tuh, Alessandro (1745- 
1827), won fame as the inventor of the voltaic pile, an 
early type of electric battery. He made several discover- 
ies in electrostatics, meteorology, and pneumatics. He 
invented an electrical device called an e/ectrophore, a 
forerunner of the capacitor. The vo/t, a unit of electrical 
measurement, is named for him (see Volt). Volta was 
born in Como, Italy, into a noble family. [In the early 
1800's, the French leader Napoleon | made Volta a 
count. His full name was Alessandro Giuseppe Antonio 
Anastasio Volta. See also Battery; Electricity (Experi- 
ments with electric charge). Ronald R. Kline 

Voltaire, vah/ TAIR or vohl TAIR (1694-1778), was the 
pen name of Francois Marie Arouet, a French author 
and philosopher. Voltaire’s clear style, sparkling wit, 
keen intelligence, and strong sense of justice made him 
one of France’s most famous writers. 

Candide (1759), Voltaire’s best-known work, is a bril- 
liant philosophical tale. On the surface, the work de- 
scribes the adventures of an inexperienced young man 
as he wanders around the world. Philosophically, Can- 
dide is recognized as a complex inquiry into the nature 
of good and evil. 

Voltaire was born in Paris. He received an excellent 
education at a Jesuit school. He showed little inclination 
to study law, and his schooling ended at the age of 16. 
He soon joined a group of sophisticated aristocrats. 
Paris society sought Voltaire’s company because of his 
cleverness, his remarkable ability to write verses, and 
his gift for making people laugh. 

There are several theories about the origin of Vol- 
taire’s pen name, which he adopted in 1718. The most 
widely accepted one is that Voltaire comes from an im- 
perfect arrangement of the letters making up the French 
equivalent of Arouet the Younger. 

imprisonment and early success. In 1717, Voltaire 
was imprisoned in the Bastille for satirical verses that he 
may or may not have written ridiculing the government. 
During his 11 months in prison, he finished his tragedy 
Oedipe. The success of the play in 1718 made Voltaire 
the greatest French playwright of his time. He main- 


tained this reputation—with more than 50 plays—for the 
rest of his life. While in prison, Voltaire also worked on 
La Henriade, an epic poem about King Henry IV. 

Voltaire became independently wealthy in his early 
30's through an inheritance and wise investments. He 
was also a celebrity who had three plays performed in 
1725 to help celebrate the wedding of King Louis XV. 
Royal pensions and other honors followed. But all this 
success ended abruptly in 1726 when the Chevalier de 
Rohan, a powerful young nobleman, scornfully asked: 
“What is your name anyway? Monsieur de Voltaire or 
Monsieur Arouet?” His question implied that Voltaire 
was Claiming to be a nobleman while he was in fact of 
common origin. Voltaire supposedly replied that what- 
ever his name was, he was bringing it honor, which was 
more than Rohan could say for himself. This answer cost 
Voltaire a beating by Rohan’s men. Challenged to a duel 
by Voltaire, Rohan had him thrown into the Bastille 
again. A few days later, Voltaire was allowed to choose 
between continued imprisonment and exile. 

Exile and return to France. Voltaire chose exile. 
From 1726 to 1729, he lived in England, for him a land of 
political and religious freedom. There, he met the writ- 
ers Alexander Pope and 
Jonathan Swift and was at- 
tracted to the ideas of the 
philosopher John Locke 
and the scientist Sir Isaac 
Newton. It has been said 
that Voltaire went into ex- 
ile a poet and came back a 
philosopher. 

Voltaire returned to 
France in 1729, and pub- 
lished several works. The 
most important ones were 
History of Charles Xil 
(1731) and his best-known 
play, Zaire (1732). In 1733, 
his Letters Concerning the 
English Nation appeared in England. This book ap- 
peared in France the next year in an unauthorized edi- 
tion called Philosophical Letters. Voltaire’s praise of Eng- 
lish customs, institutions, and style of thought was an 
indirect criticism of their French counterparts. French 
authorities condemned the book, and he fled from Paris. 

Voltaire found a home with the Marquise du Chatelet, 
one of the most cultured and intelligent women of the 
day. From 1734 to 1749, he lived in her chateau at Cirey 
in Lorraine. During this period, he wrote several plays, 
an essay on metaphysics, two works on Sir Isaac New- 
ton, and some poetry. He also wrote two notable philo- 
sophical tales. One of them, Zadig (1747), explores the 
problem of human destiny. The other, Micromégas, was 
started at Cirey and was published in 1752. In it, Voltaire 
used giant visitors from a distant star and from the plan- 
et Saturn to discuss the relative insignificance of human 
pretensions in answering religious questions. In this 
work, Voltaire also encouraged the use of human rea- 
son for the development of science. 

Later years. Following du Chatelet’s death in 1749, 
Voltaire accepted the invitation of Frederick the Great to 
settle in Berlin. After three years of living under the so- 
cial and intellectual tyranny of the “Philosopher King,’ as 
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Voltaire called him, Voltaire settled in Switzerland. A se- 
vere earthquake in Portugal in 1755 inspired Voltaire to 
write an important philosophical poem, The Lisbon Dis- 
aster. This work was published with his Poem on Natural 
Lawin 1756. 

In 1759, Voltaire purchased an estate called Ferney on 
the French-Swiss border. Ferney soon became the intel- 
lectual capital of Europe. There Voltaire wrote Candide, 
added to his Philosophical Dictionary, and completed 
his Universal History, also called Essay on the Manners 
and Spirit of Nations (1759-1766). He fought religious in- 
tolerance and aided victims of religious persecution. His 
rallying cry was “Ecrasez l'infame’ (‘Crush the evil thing’), 
referring to religious superstition. 

Voltaire returned to Paris at the age of 83 and was en- 
thusiastically received. There he saw his last play, /réne 
(1778), warmly applauded. But the excitement of the trip 
was too much for him, and he died in Paris. 

The Roman Catholic Church, because of much criti- 
cism by Voltaire, refused to allow him to be buried in 
church ground. However, his body was finally taken to 
an abbey in Champagne. In 1791, Voltaire’s remains 
were transferred to the Panthéon in Paris, where many 
of France's greatest are buried. Carol L. Sherman 

See also Chatelet, Marquise du; Peace (From the 
1400's to the 1700's). 


Additional resources 


Mason, Haydn T. Candide: Optimism Demolished. Twayne, 1992. 
Voltaire. Johns Hopkins, 1981. 
Richter, Peyton E., and Ricardo, tlona. Vo/taire. Twayne, 1980. 


Volume of a body is the amount of space it occupies. 
The unit of measurement for volume is the cube, whose 
edges are of equal length. The volume of a box may be 
measured in either cubic feet or cubic meters. 

There are several ways of measuring the volume of a 
substance, depending upon the shape of the substance 
and whether it is a solid or liquid. The volume of a rec- 
tangular solid, such as a box, is found by multiplying the 
length by the width by the depth (or height). This could 
be stated in the formula v= /wd (or /wh). A cubic foot 
equals 1,728 cubic inches, and a cubic meter equals 
1,000,000 cubic centimeters. 

The volume of a cylinder is determined by multiplying 
the area of the base by the height, or =1r’A. The area 
of the base is obtained by multiplying x (or about 3.1416) 
by the square of its radius. The volume of a sphere is 
computed by the formula v= 42r3 (or about 4.1897’). 

Liquids are usually measured by special glass devices 
having a graduated scale. In the inch-pound system of 
measurement customarily used in the United States, the 
main units are the gallon, quart, pint, and fluid ounce. A 
gallon equals 4 quarts, a quart equals 2 pints, and a pint 
equals 16 fluid ounces. In the metric system, liquids are 
measured mainly in milliliters and liters. One liter is 
equal to 1,000 milliliters. Leland F. Webb 

Related articles in World Book include: 


Barrel Gallon Pint Weights and 
Bushel Liter Quart measures 
Density Peck 


Volunteers of America is a Christian human service 
organization that provides spiritual and material services 
to the needy. It has more than 700 program centers 
throughout the United States. 
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Volunteers of America operates maternity homes and 
child placement services, summer camps, homes and 
clubs for the aged, nursing homes and special care facil- 
ities, rehabilitation services for disabled people, emer- 
gency shelters for the homeless, and day-care centers. It 
sponsors low-cost housing for the poor and the elderly, 
and has helped establish such housing in many commu- 
nities. The Volunteers gather clothing and household 
goods for the needy and assist prisoners and parolees 
and their families. The organization's spiritual services 
include missions, Sunday schools, Bible study groups, 
and spiritual counseling and guidance. 

Ballington Booth and his wife, Maud Ballington 
Booth, founded Volunteers of America in New York City 
in 1896. The organization's headquarters are in Metairie, 
Louisiana. Critically reviewed by the Volunteers of America 
Volvox. See Protozoan (Flagellates). 

Vomiting, VAHM uh tihng, is the action that expels the 
contents of the stomach through the mouth. It may indi- 
cate something as minor as overeating or as serious as 
approaching death. Vomiting can result from a wide va- 
riety of causes, including anxiety, bacterial infections, 
chemical irritation of the stomach, pregnancy, radiation, 
ulcers, unusual motion, or severe pain. Vomiting is usu- 
ally preceded by nausea, an unpleasant sensation in the 
stomach area (see Nausea). 

Vomiting can cause death by suffocation in people 
who accidentally breathe in the vomitus (vomited mater- 
ial). This often occurs in intoxicated or unconscious peo- 
ple who vomit while lying on their backs. Repeated 
vomiting over many hours can cause death by dehydra- 
tion, especially in infants (see Dehydration). Vomiting af- 
ter a head injury may indicate damage to the brain stem, 
and the person should receive treatment immediately. 

When a person vomits, the stomach contents are ex- 
pelled by pressure created by the abdominal muscles 
and the diaphragm, a \arge muscle at the bottom of the 
ribs. This muscular activity is called retching. Retching 
involves movement of the diaphragm downward, con- 
traction of the abdominal muscles, and squeezing of the 
stomach contents upward. A person vomits when retch- 
ing becomes intense enough to force the stomach con- 
tents through the esophagus—the tube connecting the 
stomach and throat. K. E. Money 
Von Braun, vahn BROWN, Wernher, VA/R nuhr 
(1912-1977), was one of the world’s foremost rocket engi- 
neers and a leading authority on space travel. Von Braun 
directed teams that built the rockets that sent the first 
American into space and landed the first astronauts on 
the moon. 

Von Braun was born in Wirsitz, Germany (now 
Wyrzysk, Poland). In 1932, he became an adviser in Ger- 
many’s rocket program. He played a major role in devel- 
oping the V-2 rocket, with which Germany bombed AI!- 
lied cities during World War II (1939-1945). In 1944, 
Heinrich Himmler, chief of the Nazi secret police, tried 
to take over the German rocket program. He jailed von 
Braun, who refused to cooperate. Adolf Hitler, the Nazi 
dictator, freed von Braun later that year. 

In 1945, von Braun led a group of German scientists 
who surrendered to the United States Army. Von Braun 
and 116 others were sent to the United States to work 
on guided missile systems. In 1950, the Army assigned 
von Braun and his team to the Redstone Arsenal in 
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Huntsville, Alabama, to develop the first large U.S. ballis- 
tic missile. Von Braun became a U.S. citizen in 1955. 

Von Braun's team developed the four-stage Jupiter 
rocket that launched Explorer 1, the first United States 
earth satellite. Another of the group's rockets, the Red- 
stone, launched America’s first astronaut, Alan B. Shep- 
ard, Jr., in 1961. Other von Braun projects included the 
Saturn rockets. In 1969, a Saturn 5 rocket launched the 
astronauts who made the first landing on the moon. 

In 1960, the Army transferred von Braun and his team 
to Huntsville’s new George C. Marshall Space Flight 
Center, operated by the National Aeronautics and Space 
Administration (NASA). In 1970, NASA appointed von 
Braun deputy associate administrator for planning. In 
1972, von Braun resigned from NASA and became an 
executive of Fairchild Industries, a major aerospace 
company. From 1975 to 1977, he was president of the 
National Space Institute, an organization that seeks to 
promote better public understanding of the U.S. space 


program. William J. Cromie 
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Vonnegut, VAHN uh guht, Kurt (1922- __), is an 
American author. Vonnegut uses many devices of sci- 
ence-fiction writing in his works, including space travel 
and fantastic inventions. The tone of his fiction is often 
playful, but he is admittedly a moralizing writer with a 
gloomy view of humanity. 

Vonnegut portrays a universe that is essentially with- 
out purpose in such novels as Player Piano (1952), Cats 
Cradle (1963), and Breakfast of Champions (1973). In these 
works, all absolute systems for organizing human activi- 
ty—whether political, religious, or scientific—are in- 
evitably destructive. Vonnegut’ moralizing consists of 
advice to be kind, to have pity, to seek companionship, 
and to enjoy the simple human pleasures. 

Vonneguts experiences in World War II (1939-1945) 
particularly affected his attitudes. While serving in the 
United States Army, he was captured by the Germans 
and imprisoned in Dresden, Germany. He saw that city’s 
destruction by British and American bombing in 1945. 
His response to that event is reflected throughout his 
fiction, but dealt with directly only in S/aughterhouse- 
Five (1969), generally considered his most significant 
work. In that novel, he confronts and accepts what he 
sees as humanity's tendency to inflict catastrophe on it- 
self. He suggests that our only hope for survival lies in a 
despairingly comic awareness of human folly. 

Vonneguts other novels include The Sirens of Titan 
(1959), Mother Night (1962), God Bless You, Mr. Rosewa- 
ter (1965), Slapstick (1976), Jailbird (1979), Deadeye Dick 
(1982), Galapagos (1985), Bluebeard (1987), and Hocus 
Pocus (1990). Vonnegut blended fiction and nonfiction in 
Timequake (1997). 

Several of Vonnegut's short stories were collected in 
Welcome to the Monkey House (1968). Many of his non- 
fiction pieces were collected in Wampeters, Foma and 
Granfalloons (1974), Palm Sunday (1981), and Fates Worse 
Than Death (1991). Vonnegut was born in Indianapolis. 

Arthur M. Saltzman 


Von Neumann, vahn NOY mahn, John (1903-1957), 
was a notable mathematician. He wrote The Mathemat- 
ical Foundations of Quantum Mechanics (1932). Quan- 
tum mechanics is a field of physics that describes the 
structure of the atom and the motion of atomic particles. 

Von Neumann also founded game theory, a mathe- 
matical method for studying competitions. This method 
is used to investigate complex problems in economics, 
political science, and sociology. Perhaps von Neumann 
best-known book is The Theory of Games and Economic 
Behavior (1944), written with Oskar Morgenstern. See 
Game theory. 

Von Neumann made important contributions to the 
design of high-speed electronic computers. Several 
generations of computers have been based on his con- 
cepts. Von Neumann was born in Budapest, Hungary. In 
1937, he became an American citizen. Arthur Gittleman 
Von Recklinghausen’s disease. See Neurofibro- 
matosis. 

Von Sternberg, Josef (1894-1969), was an American 
motion-picture director. He became famous for direct- 
ing films that starred the German-born actress Marlene 
Dietrich. These movies feature the vivid, unusual set- 
tings and lighting that characterize his major films. 

Von Sternberg first directed Dietrich in The Blue An- 
gel, which was made in Germany in 1930. The success of 
this movie led to six more Von Sternberg-Dietrich films, 
all produced in Hollywood. They were Morocco (1930), 
Dishonored (1931), Shanghai Express (1932), Blonde 
Venus (1932), The Scarlet Empress (1934), and The Devil 
Is a Woman (1935). 

Von Sternberg, whose real name was Jonas Stern- 
berg, was born in Vienna, Austria. His family moved to 
the United States when he was 7 years old. He made his 
debut as a director in The Salvation Hunters (1925). Von 
Sternberg directed three of the earliest gangster films— 
Underworld (1927), The Drag Net (1928), and The Docks 
of New York (1928). John F. Mariani 
Von Willebrand's disease, vahn WIHL uh brandz, is 
a hereditary disease in which blood fails to clot proper- 
ly. For clotting to occur, blood must contain various sub- 
stances called clotting factors. Von Willebrand's disease 
is caused by a deficiency of one such factor, called the 
von Willebrand factor. lt is similar to a more serious 
blood disorder called hemophilia, which causes severe 
internal bleeding (see Hemophilia). Most von Wille- 
brands patients experience mild bleeding, most com- 
monly from the nose. But some patients bleed severely, 
especially after having a tooth extracted or following 
surgery or childbirth. Blood products containing the von 
Willebrand factor are given intravenously to treat the 
disease. A drug called desmopressin acetate also helps 
some patients. Alan David Gilman 
Voodoo is a term used for a variety of beliefs, tradi- 
tions, and practices that are derived largely from tradi- 
tional African religions and from Christianity. The word 
voodoo comes from an African word that means god, 
spirit, or sacred object. Various forms of voodoo are 
practiced in Haiti and other Caribbean countries, in 
Brazil, in Benin and other West African countries, and in 
parts of the United States. 

Followers of voodoo, or voodooists, believe in the ex- 
istence of one supreme being and of strong and weak 
spirits. Each person has a protector spirit who rewards 
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A voodoo ceremony in Haiti centers around a chalk diagram 
and includes special prayers. West African slaves introduced 
voodoo to Haiti. 


the individual with wealth and punishes with illness. 
Voodooists also believe that when people die, they go 
to a place called Nan Guinin, which means Africa but /o- 
cated under the sea. Each voodoo temple is headed by 
an ongan (priest) or a manbo (priestess) who performs 
occasional or yearly ceremonies for the benefit of a pitit 
kay (congregation). Assistants called /aplas and onsi help 
the ongan or manbo in these ceremonies. Sometimes, 
voodoo temples are part of a network of militarylike se- 
cret societies established to protect the congregations 
against abuses and exploitation from outsiders. 

Voodoo originated in Benin and surrounding areas, 
then spread to the West Indies, especially Haiti. When 
the first West African slaves arrived in colonial Haiti, 
they did not have much contact with one another. But as 
the slaves developed extended families and communi- 
ties, they began to share their beliefs and practices. 
Many of these traditions came from other faiths, includ- 
ing African religions, Roman Catholicism, and Native 
American religions. After the Haitian revolution against 
French colonial rule (1791-1803), traditions were com- 
bined, and centers of worship established. 

Michel S. Laguerre 

See also Haiti (People); Magic (Contagious magic). 
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Vorster, FAWR stuhr, Balthazar Johannes, BAHL 
ta sahr yoh HAHN uhs (1915-1983), was prime minister of 
South Africa from 1966 to 1978. Before becoming prime 
minister, Vorster served as minister of justice. In this po- 
sition, he vigorously enforced apartheid, the nation’s 
racial segregation policy. Police were given broad pow- 
ers to crush opposition to apartheid. As prime minister, 
Vorster relaxed some apartheid practices but still main- 
tained the overall policy. He enforced territorial segre- 
gation, declaring several black African areas to be self- 
governing. Police control] remained strict. In 1976, 
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violent riots erupted in response to his government's 
policies. 

Vorster resigned as prime minister in 1978. He was 
then appointed to the ceremonial post of state presi- 
dent. But he resigned in 1979 after a government com- 
mission revealed his involvement in a financial scandal. 

Vorster was born on Dec. 13, 1915, in Jamestown, in 
what is now Eastern Cape province. From 1942 to 1944, 
during World War II, he was imprisoned for his connec- 
tion with a pro-Nazi political movement. In 1953, he was 
elected to Parliament as a member of the National Party. 
He became minister of justice in 1961. John Lambert 
Voting is a method by which groups of people make 
decisions. In many countries, people vote to choose 
their leaders and to decide public issues. People also 
vote to make decisions in such groups as juries, labor 
unions, corporations, and social clubs. This article deals 
with voting on public issues and in political elections. 

In most countries, citizens have the right to vote in 
elections. But nations that do not have a democratic 
form of government usually do not allow their citizens 
any real choice in voting. In a number of these coun- 
tries, people may vote, but only for candidates named 
by the country’s leadership. 

Citizens of democratic countries consider voting one 
of their chief rights because it allows them to choose 
who will govern them. In almost all of these countries, 
most candidates seek office as members of a political 
party. Voters may elect their public officials either di- 
rectly or indirectly. In direct elections, the citizens them- 
selves vote for the officials. In indirect elections, the vot- 
ers elect representatives, who then choose the officials. 

In democracies, people vote on many issues besides 
elections for public officials. For example, they may vote 
on whether to build a school, expand the police force, 
or impose a tax. In some governments, voters may ap- 
prove or reject proposed laws through elections called 
referendums. A recall election allows the voters to re- 
move elected officials from office before the end of their 
term. See Initiative and referendum; Recall. 

Who may vote. Since the 1800's, democratic nations 
have extended suffrage (the right to vote) to many peo- 
ple. The Constitution of the United States has been 
amended several times for this purpose. The 15th 
Amendment was adopted in 1870, five years after the 
American Civil War ended. It prohibited the states from 
denying a citizen the right to vote because of race (see 
Fifteenth Amendment). Women were not allowed to 
vote in most states until the ratification of the 19th 
Amendment in 1920 (see Woman suffrage). The 23rd 
Amendment, ratified in 1961, gave citizens living in 
Washington, D.C., the right to vote in national elections. 
In 1971, the 26th Amendment lowered the voting age to 
18 for al] state and national elections. Before then, only 
10 states had allowed citizens under age 21 to vote. 

In Canada, citizens 18 or older may vote in national 
elections. Provinces set voting rules for their elections. 

Registration is the process by which a person's 
name is added to the list of qualified voters. On election 
day in most states, officials check each person's name 
against the list before they let the person vote. In the 
United States, voters may register in person, or, in some 
states, by mail. Many states close registration 30 days 
before each election. In most states, voters remain per- 
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manently registered unless they move. To vote in a pri- 
mary election, voters in some states must register as 
members of a political party. 

In 1993, Congress passed a law requiring most states 
to allow registration by mail for federal elections and to 
provide a voter registration form with each driver's li- 
cense application. The law requires states to provide for 
federal voter registration at welfare offices and military 
recruiting offices. Most states allow voters to register 
for state and local elections by these methods as well. 
The law prohibits states from removing people from the 
rolls for failure to vote. It applies to all states except Ida- 
ho, Minnesota, New Hampshire, North Dakota, Wiscon- 
sin, and Wyoming. North Dakota does not require voter 
registration. The other five states have adopted laws to 
allow voters to register at the polls on election day. The 
federal law took effect in most states in 1995. 

Restrictions on voting. All democracies limit the 
right to vote in special cases. In the United States, for ex- 
ample, people serving a prison sentence for committing 
certain crimes are not allowed to vote. 

After adoption of the 15th Amendment, several states 
used means to deprive blacks of voting rights. Between 
1890 and 1910, some Southern States added grandfather 
clauses to their constitutions. These clauses set voting 
requirements that few blacks could meet. !n 1915 and 
1939, the Supreme Court of the United States declared 
such clauses unconstitutional (see Grandfather clause). 

In addition, certain states required citizens to pay a 
poll taxto gain the right to vote (see Poll tax). Officials in 
some of these states applied poll tax laws only to blacks 
and poor whites to prevent them from voting. The 24th 
Amendment to the U.S. Constitution, adopted in 1964, 
banned the states from requiring citizens to pay a poll 
tax to vote in national elections. In 1966, the Supreme 
Court outlawed the use of poll taxes in state and local 
elections. Many states denied voting rights to citizens 
who could not pass a literacy test. Election officials often 
employed these tests to disqualify blacks. 

To protect the voting rights of blacks and members 
of other minority groups, the United States Congress 
passed the Voting Rights Act of 1965. Under its terms, 
people who attempt to deprive others of their voting 
rights are subject to severe penalties. The Voting Rights 
Act outlaws the use of literacy tests and gives the nation- 
al government the power to use federal examiners to 
ensure that minorities are not prevented from register- 
ing to vote. It also requires that ballots be printed in two 
languages in areas where many people do not speak 
English as their first language. The act has been re- 
newed several times and extended to the year 2007. 

Voting districts. In the United States, each county, 
township, or ward of a state is divided into voting dis- 
tricts called precincts. Citizens may vote only at the 
polling place in the precinct in which they live. Election 
officials at the polling places certify voters and tabulate 
the votes after the polls close. 

Beginning in 1962, the Supreme Court made a series 
of decisions concerning redistricting—that is, the re- 
drawing of the boundaries of districts from which repre- 
sentatives are elected. The court has held that congres- 
sional districts—as well as state districts for the election 
of local, municipal, and state representatives—must be 
approximately equal in population. These rulings were 


designed to ensure that each vote would have equal 
power in the election process. See Apportionment. 

Methods of voting. In the 1700's, most of the Ameri- 
can Colonies conducted oral elections. Later, some 
states used written ballots but required voters to sign 
them. Gradually, people came to feel that these prac- 
tices restricted the freedom of voters. Some citizens 
feared that others would react negatively if they voted 
as they wished. As a result, states began using secret 
ballots so that each voter could choose freely. 

Today, the United States and Canada use the Aus- 
tralian ballot system. Under this system, each voter 
marks a printed ballot while alone in a screened booth. 
Currently, a large majority of voters in the United States 
use voting machines that provide secrecy and simplify 
vote counting. Some U.S. states have experimented with 
other methods of voting. These include conducting 
elections entirely by mail and allowing voters to cast 
ballots over the Internet. See Ballot; Voting machine. 

Every U.S. state and Canadian province allows absen- 
tee voting for citizens who cannot go to their polling 
places. These citizens include people in the armed 
forces, college students, sick people, and travelers who 
are abroad on business or vacations. Some U.S. states al- 
low citizens to use other nontraditional voting methods, 
such as mail-in voting and early voting. Early voting al- 
lows people to vote in special polling places up to three 
weeks before the election. 

Voting behavior. Many qualified voters in the United 
States rarely—or never—vote. During the 1970's and 
1980's, about 55 percent of all qualified voters voted in 
presidential elections. In congressional, state, and local 
elections, the turnout is normally lower. In many other 
democracies, at least 80 percent of all voters vote in na- 
tional elections. Some nations ensure high voter turn- 
outs by fining or imprisoning citizens who do not vote. 

In general, people vote if they believe they have 
something to gain or lose from an election. Some 
groups of people vote more often than others. More 
women vote than men, and people between the ages 
of 55 and 75 are more likely to vote than people of other 
ages. The higher an individual's income or education, 
the more likely the person is to vote. Family and social 
background also affect how people vote. A large num- 
ber of people adopt the political party preferences of 
their parents. 

Dramatic national or world events may cause shifts in 
voting patterns. During the Great Depression of the 
1930's, for example, party loyalties in the United States 
shifted greatly to the Democratic Party. 

Related articles in World Book include: 
Civil rights Gerrymander 
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A computerized voting system uses a computer card. The vot- 
er punches holes in the card, as shown with this mock ballot. A 
computer later counts the votes and prints the results. 


Voting machine is a mechanical device for recording 
and counting votes during an election. The machine 
provides an absolutely secret ballot and records it auto- 
matically, with accuracy, speed, and economy. Most vot- 
ers in the United States use voting machines. 

Operation. The voter stands in front of the machine 
and moves a master lever that closes a set of curtains 
around the voter and unlocks the voting machine. tn 
front of the voter are the names of all the candidates, 
arranged in rows according to their political party. The 
candidates are listed next to the titles of the offices they 
seek. The voter turns a pointer next to the name of each 
candidate he or she chooses for an office. 

In some states, a voter may vote a straight ticket sim- 
ply by pulling a party lever at one end of the party's row 
of candidates. The machine will then register a vote for 
each candidate in the row. The machine does not regis- 
ter or count any votes until the voter moves the master 
lever back. This registers and counts the vote and opens 
the curtains. Voting machines also provide for ballots on 
bond issues or other proposals. The machine registers a 
yes or no vote for each proposal. 

Many election districts in the United States use com- 
puterized voting machines. Instead of pulling a lever, 
the voter marks a square or punches a hole on a com- 
puter card. The small piece of paper that is punched out 
of the card is called a chad. A computer totals all valid 
votes for each candidate or issue and prints out the re- 
sults. 

Advantages. A voting machine is automatic and im- 
partial. Dishonest officials cannot change it or tamper 
with its records, although they might “stuff a ballot box 
with paper ballots. Fewer election officials are needed, 
and the cost of printing paper ballots is reduced. The 
machine allows for high-speed processing of vote totals. 

Disadvantages. Critics of voting machines argue that 
confusing ballot layouts can cause voters to accidentally 
vote for the wrong candidate or to vote for more than 
one candidate. In addition, computers may not properly 
count votes if the chad have not been completely 
punched out from the cards. Debates regarding partially 
punched chad and complaints about confusing ballot 
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layouts were largely responsible for a delay in the deci- 
sion of the 2000 presidential election. Due to the short- 
comings of voting machines and punch-card ballots, 
some election districts have switched to newer voting 
methods, such as touch-screen computer systems and 
optical-scanning ballot systems. 

Legislative voting machines record votes for and 
against proposals in many state legislatures. These elec- 
tric and mechanical devices reduce the time needed for 
a roll-call vote of the legislators. Each lawmaker’s desk 
has buttons with which the lawmaker can vote either yes 
or no. When a button is pressed, the vote appears ona 
counting device at the clerk's or speaker's desk. Many 
legislatures also have a counting board on one wall of 
the chamber. As each legislator votes, a colored light is 
lit opposite the legislators name on the board. 

History. Thomas Edison invented the first legislative 
voting machine in 1868. Election voting machines devel- 
oped more slowly. The first practical voting machine 
used in an election was put into service in Lockport, 
New York, in 1892. Today, voting machines are in use in 
more than three-fourths of the states. Many states now 
require the use of voting machines in all elections, in- 
cluding primary elections. 

The United States was the first country to conduct 
elections by machine. Since the 1960's, other countries 
have begun using voting machines. D. Craig Short 
Voting Rights Act of 1965. See African Americans 
(Political gains). 

Vowel. When a person says “ah” for the doctor, an 
open sound is made with free passage of breath. This 
sound is a vowel, as are all the other open and freely 
breathed sounds in speech. In English, the vowel 
sounds are represented by the letters, a, e, i, o, u, and 
sometimes wand y{as in now, city. But each letter 
stands for several sounds. The open quality of vowels 
distinguishes them from consonants. Consonants are 
formed with the organs of speech more or less closed. 
A vowel may be a syllable in itself, or it may be joined 
with one or more consonants to produce a syllable. See 
also Consonant; Pronunciation. Susan M. Gass 
Voyager is either of two United States space probes 
launched in 1977 to Jupiter and beyond. The two crafts 
continue to provide valuable information. 

Information gathered by the Voyager probes forms 
the basis of the modern study of jupiter, Saturn, Uranus, 
Neptune, and their satellites, rings, and magnetic fields 
(regions where magnetic force can be detected). The 
probes discovered nearly two dozen natural satellites. 
They also found evidence of geologic activity on two 
previously known moons—volcanoes on Jupiter's moon 
lo and icy geysers on Neptune's moon Triton. The mis- 
sion also discovered numerous craters on most of the 
satellites, an ancient record of intense bombardment by 
meteoroids and comets. Scientists used Voyager data to 
calculate the density of 17 satellites and to determine 
the composition of the atmosphere of Saturn's moon Ti- 
tan. 

The National Aeronautics and Space Administration 
(NASA) launched Voyager 1 on Sept. 5, 1977. The probe 
made its closest approach to Jupiter on March 5, 1979, 
encountered Saturn on Nov. 12, 1980, then headed to- 
ward interstellar space (the space between the stars). 
Voyager 2, launched on Aug. 20, 1977, made its closest 
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approach to Jupiter on July 9, 1979, Saturn on Aug. 25, 
1981, Uranus on Jan. 24, 1986, and Neptune on Aug. 25, 
1989, then traveled toward interstellar space. 

The Voyagers carried identical sets of scientific instru- 
ments. One instrument measured the strength, shape, 
and direction of the planets’ magnetic fields. Another 
studied waves traveling through p/asma trapped within 
the fields. Plasma consists of electrically charged atoms, 
as well as electrons that are not parts of atoms. 

Three devices measured the quantities and speeds of 
these charged particles. Five instruments measured ul- 
traviolet rays, visible light, infrared rays, and radio waves 
given off by the planets and their satellites, rings, and 
plasma. Also, as the two crafts moved behind each plan- 
et, the planet's atmosphere and rings blocked the radio 
signals transmitted by the Voyagers in ways that re- 
vealed details of their structure. 

The Voyagers radio receivers and their particle and 
magnetism detectors were still operating in the early 
2000's. Scientists monitored their data in hope of detect- 
ing the heliopause, where interstellar space begins. 
Scientists suspect that the closest part of this boundary 
will be found about 9 billion miles (15 billion kilometers) 
from the sun. One Voyager almost certainly will reach 
the heliopause before 2015, when the crafts’ radioactive- 
ly powered generators run down. Carolyn Porco 
Voyageurs National Park, ww yah ZHURZ, lies in 
northern Minnesota at the United States-Canadian bor- 
der. The early French-Canadian traders and pioneers 
known as voyageurs traveled the scenic waterways of 
the area. The park was created in 1971. It contains many 
lakes. Waterways are the main means of travel in the 
park. The major lakes include Kabetogama, Namakan, 
and Rainy. Moose, black bears, deer, timber wolves, 
wildfowl—including golden eagles, and other animals 
live in the park. For the area of Voyageurs National Park, 
see National Park System (table: National parks). 

Critically reviewed by the National Park Service 
V/STOL is a type of aircraft that can take off and land (1) 
vertically or (2) on a very short runway. The term V/STOL 
stands for Vertical/ Short Take- Off and Landing 

A V/STOL plane can take off from orland ona runway 
less than 500 feet (150 meter ng. Large conventional 
planes may need more than 000 feet (1,500 meters) of 


Voyager 2, launched in 1977, 
flew past Jupiter, Saturn, 
Uranus, and Neptune. The 
probe transmitted a great 
amount of information about 
those planets and their satel- 
lites to Earth, then headed for 
interstellar space in 1989. 
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runway. Some V/STOLSs, called VTOL%s, can make only 
vertical take-offs and landings. Helicopters also take off 
and land vertically, but they are not considered VTOLs. 
Unlike a helicopter, which has one or two rotors called 
rotary wings, a VTOL aircraft has fixed wings like those 
of a conventional airplane. A VTOL also can travel much 
faster than a helicopter. Other V/STOL's, called STOLS, 
can make only short take-offs and landings. 

V/STOL’s have great military value because they can 
land on small airfields near battlefields. They can also 
land on small aircraft carriers and other ships without 
large flight decks. A few STOL's serve as commercial air- 
liners that can operate from small airfields. 

V/STOL's can be classified into five main groups, de- 
pending on their lift-propulsion system. (1) Tilt-wing air- 
craft have engines mounted on their wings. The wings 
can be tilted to change the direction of the engine 
thrust. (2) Tilt-engine aircraft have engines that can be 
moved to direct the engine thrust. (3) Variable-thrust air- 
craft have special nozzles attached to their engines. The 
nozzles can be moved to change the direction of the en- 
gine thrust. (4) Lift-and-thrust aircraft have two sets of en- 
gines. One provides forward thrust and the other pro- 
vides lift. (5) Lift-fan aircraft have ducted propellers (see 
Ducted propeller). Special controls called vanes can be 
moved to change the direction of the propeller thrust. 

The earliest STOL was the Autogiro, which made its 
first flight in 1923. This craft had wings, but it was held 
aloft by a rotor that spun by itself as it passed through 
the air. The first modern fixed-wing VTOL was the Unit- 
ed States Navy Convair XFY-1, or “Pogo.” This plane was 
test-flown in 1954. It landed by backing down onto its 
tail (see Airplane [picture]). But it was too difficult to land 
to be practical. The first widely used V/STOL was the 
Harrier, which had its test flights in 1967. British and U.S. 
military forces have used Harriers in several conflicts, 
and still use them today. In the 1970's, the Soviet Navy 
developed a V/STOL aircraft called the Yak-38 Forger. 
After the breakup of the Soviet Union in 1991, Russia 
withdrew the Yak-38's from service. 

See also Airplane (picture: V/STOL's). 
Vuillard, vwwvee YAHR, Edouard, ay DWAR (1868- 
1940), was a French painter. His pictures portray his pri- 
vate world—a view from a window, or corners of his stu- 
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dio and living room enclosed by walls and furniture. In 
his interior scenes, he showed figures reading, relaxing, 
or concentrating on common tasks. Many show women 
engaged in sewing or dressmaking, the profession of 
his mother, with whom Vuillard lived for much of his ca- 
reer. He painted his environment both as a place of qui- 
et and rest and as a disturbing situation where even the 
walls appear menacing. Vuillard was influenced by 
Japanese art, which can be seen in the brilliantly colored 
flat patterns of his paintings. 

Vuillard was born in Cuiseaux, near Chalon. He 
moved to Paris in 1877, and he became associated with 
the Nabis group of artists. Nancy J. Troy 
Vulcan, VUHL kuhn, in Roman mythology, was the god 
of fire, metalworking, and skilled craftwork in general. 
He also served as the blacksmith of the gods. Vulcan 
produced armor, weapons, and many other works. All 
were perfectly made, and some had magic qualities. Ro- 
man metalworkers and other craftworkers worshiped 
Vulcan as their patron. 

Vulcan was originally a god of fire, especially fire as a 
destructive force. The English word vo/cano comes from 
the Italian form of Vulcan’s name. Vulcan came to be 
identified with the Greek god Hephaestus and thus be- 
came associated with metalworking and craftwork. 
Many of the myths about Vulcan are identical with 
myths about Hephaestus. 

Vulcan was believed to be a son of Jupiter and Juno, 
the king and queen of the gods. One myth describes 
Vulcan as being the son of Juno alone, with no father. 
Vulcan was lame—the only major Roman god who was 
physically imperfect. Some myths say he was born lame, 
and others say he became lame from a fall. Although 
Vulcan was the least attractive of the gods, he married 
Venus, the goddess of love and beauty. Venus was un- 
faithful to Vulcan with both gods and mortal men. Many 
myths tell of Vulcan’s jealousy over his wife's love affairs. 

Daniel P. Harmon 

See also Hephaestus; Venus. 

Vulgate, VUHL gayt is the name of a Latin translation 
of the Bible, which was largely the work of Saint Jerome. 
Jerome's contribution to the Vulgate was completed in 
A.D. 405. The Vulgate replaced earlier Latin versions and 
eventually became the standard Bible of the Western 
Church. The word vulgate comes from a Latin word that 
means common or popular. 

The Council of Trent made the Vulgate the standard 
Roman Catholic translation in 1546. The official text con- 
sisted of a revised edition that was not issued until the 
1590's. The traditional English translation of the Vulgate 
is called the Douay-Rheims, or Douay, Bible. It was 
named after Douay, France, where the Old Testament 
was published in 1609 and 1610; and Rheims, France, 
where the New Testament was published in 1582. 
Richard Challoner, an English bishop, revised the Douay 
Bible from 1749 to 1763. Challoner’s edition was the 
standard Bible of English-speaking Catholics until about 
1943. In that year, Pope Pius XI] encouraged Catholic 
Biblical scholars to base modern translations on the 
original Greek and Hebrew texts. A number of English 
translations of the Bible are now approved for Catholic 
use. But only a few of these are based on the Vulgate. 

The Vulgate differs from the original Hebrew and 
Greek texts of the Bible in the names of some of the 
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books and in the way some of the chapters and verses 
have been divided. The Vulgate Old Testament, like the 
Greek Old Testament, also contains some books that 
Protestants consider to be part of the Apocrypha. 

From 1969 to 1977, a commission appointed by Pope 
Paul VI prepared a new Latin translation of the Bible. 
This translation reflects modern advances in Biblical 
scholarship but keeps the style and much of the Jan- 
guage of the Vulgate. Terrance D. Callan 

See also Bible (The first translations). 

Vulture is the name of various large birds of prey. Vul- 
tures feed chiefly on carrion(dead and decaying animal 
flesh). Most vultures have weak feet and a bare head and 
neck. All have a slightly hooked beak. Their feathers 
generally are uniform in color and are brownish, black, 
or white. Vultures live on all continents except Australia 
and Antarctica, usually in open country. They have keen 
eyesight and are excellent flyers. 

Vultures tend to live in groups. During the breeding 
season, males pair off with females and nest on the 
ground under overhanging cliffs, in logs, and in caves. 
The female lays from one to three light-colored eggs. 
Both parents share in caring for the young. 

There are two distantly related families of vultures — 
New World vultures and Old World vultures. New 
World vultures are native to North and South America. 
Old World vultures are native to Europe, Asia, and 
Africa. 

New World vultures consist of seven species, five of 
which are native to North America. All New World vul- 
tures have a unique nostril hole in their beak. When the 
bird is viewed from the side, a person can see through 
its beak by looking into the nostril hole. 

The black vulture is the most common North Ameri- 
can vulture. It ranges from the southern United States to 
central Chile and Argentina and measures about 24 
inches (61 centimeters) long. The turkey vulture is found 
from southern Canada to Argentina. It has dark brown to 
olive-gray feathers. In some areas, black vultures, turkey 
vultures, and /esser yellow-headed vultures soar togeth- 
er in flocks of thousands of birds. These flocks resemble 
columns of smoke in the sky. 


mY 
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Egyptian vultures use rocks to break open ostrich eggs. The 
bird hurls the rock from its beak with a snap of the neck. 
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Black vulture 
Coragyps atralus 
Foundfom southern United States 
to southern South America 

Body length; 23 to 27 inches 
(58 In 69 centimeters) 


WORLD BOOK illustratinns by Guy Tudor 


The king vulture is one of the most striking vultures. 
Its head is deeply furrowed and brilliantly colored, with 
fleshy growths of rich orange. This bird ranges from 
southern Mexico to northern Argentina and grows to a 
length of about 27 inches (69 centimeters). 

A New World vulture called the Ca/ifornia condor is 
one of the most endangered birds. During the mid- 
1980's, scientists captured all remaining wild California 
condors. Since then, some California condors have been 
bred in capitivity and then released in California. The 
California condor measures up to 55 inches (139 centi- 
meters) long and has a wingspread of up to 94 feet (2.9 
meters). Its relative, South America’s Andean condor, 
has a slightly larger wingspread. It is the world’s largest 
bird of prey. See Condor. 

Old World vultures form a family of 15 species. The 
largest is the cinereous vulture, or the European black 
vulture. This bird lives chiefly in mountains of the Medi- 
terranean region and central Asia, including the Hima- 
laya. It grows to 39 inches (99 centimeters) long. Its 
wingspread reaches about 9 feet (2.7 meters). This spe- 
cies often drives off other vultures to feed on carrion. 


Turkey vulture 
Cathartes aura 

Found from southern Canada 
to southern South America 
Body length: 26 to 32 inches 
(66 to 81 centimeters) 


The large, powerful /ammergeier occurs in about the 
same range as the European black vulture. It is also 
called the bearded vulture because it has a “beard” of 
black bristles on its chin. Occasionally, it breaks bones 
by dropping them on rocks from high in the air. It then 
eats the exposed marrow. See Lammergeier. 

The Egyptian vulture is found from Africa to India. It 
often eats ostrich eggs, which it breaks by hurling small 
stones with its beak. The white-headed vulture and the 
palm nut vulture live in Africa south of the Sahara. The 
white-headed vulture sometimes hunts small antelope, 
lizards, and flamingos. The palm nut vulture feeds 
mainly on oil from the nuts of palm trees. 


Scientific classification. New World vultures are in the fam- 
ily Cathartidae. The king vulture is Sarcoramphus papa; the Cali- 
fornia condor, Gymnogyps californianus; and the Andean con- 
dor, Vultur gryphus. Old World vultures are in the family 
Accipitridae. The cinereous vulture is Aegypius monachus; the 
lammergeier, Gypaetus barbatus; the Egyptian vulture, 
Neophron percnopterus; the white-headed vulture, 7rigonoceps 
occipitalis; and the palm nut vulture is Gypohierax angolensis. 


Thomas G. Balgooyen 
See also Buzzard. 
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